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351 TNSLQATDVA AVHSGYVKYR KPLLKAGIKL YELQPNHAVP ATKDKGLTGS 
4 01 SVTSLHAKTF IVDGKRI FIG SFNLDPRSAR LKTEMGVVIE 5PKIAEQMER 
4 51 TLADTSPEYA YRVTLDRHNR LQWHDPATRK TYPNEPEAKL WKRIAAKILS 
501 LLPIESLL* 

m987/a987 98.8% identity in 508 aa overlap 

10 20 30 40 50 60 

m987 .pep MKTRSLISLLCLLLCSCSSWLPPLEERTESRHFNTSKPVRLDN I LQIRHTPHTNGL5DI Y 

M M I M I i I I I I I I 1 I M I I i I I ! I I E I I I I 1 I I I I i i I ! < M I I ! I I i I I I I I j | I | | 
a 987 MKTRSLISLLCLLLCSCSSWLPPLEERTESRHFNTSKFVRLDNILQI RHTPHTNGLSDI Y 

10 20 30 40 50 60 

70 80 90 100 110 120 

m967 .pep LLNDPHEAFAARAALIESAEHSLDLQYYIWRNDISGRLLFNLVYLAAERGVRVRLLLDDN 
I i H I I i I I M I I f M I I i I M I I I I I I i I I II I I I I M 1 I I I If | | | | | | [ | | | tl I i I 
a 98 7 LLNDPHEAFAARAALIESAEHSLDLQYYIWRNDI SGRLLFNLVYLAAERGVRVRLLLDDN 

70 80 90 100 110 120 

130 140 150 160 170 18C 

m987 . pep NTRGLDDLLLALDSHPNIEVRLFNPFVLRKWRALGYLTDFPRLNRRMHNKS FT A DN RAT I 

I I i I I ! I I I I M I I I I I i If ! I I I i I I I i I I i i i I I i i ( I I I II f i i I I f i ! | I I M > j i 
a 98 7 NTRGLDDLLLALDSHPNIEVRLFNPFVLRKWRALGYLTDFPRLNRRMHNKSFTADNRATI 

130 140 150 160 170 180 

190 200 210 220 230 240 

m987 .pep LGGRNIGDEYFKVGEDTVFADLDILATGSWGEVSHDFDRYWASHSAHNATRI IRSGDIG 

M I i I I I I I I I I ! II I II I I I I II I I I M I I I I ! I I M I M I | i i II 1 I | I | i | | | t : I [ 
a 987 LGGRNIGDEYFKVGEDTVFADLDILATGSVVGEVSKDFDRYWASHSAHNATRI IRSGNIG 

190 200 210 220 230 240 

250 260 270 280 290 300 

m987 .pep KGLQALGYNDETSRHALLRYRETVEQSPLYQKIQTGCIDWQSVRTRLISDDPAKGLDRDR 
M i I II I I I 1 I I I I I I I I i M I I I I I | | | | | | | | M f I I I I I : I M I I I I I I I I I I I [ | 
a 987 KGLQALGYNDETSRHALLRYRETVEQSPLYQKIQTGRIDWQSVQTRLISDDPAKGLDRDR 

250 260 270 280 290 300 

310 320 330 340 350 360 

m987 .pep RKPPIAGRLQDALKQPEKSVYLVSPYFVPTKSGTDALAKLVQDGI DVTVLTNSLQATDVA 

I I I I I I i I I I M I I I I I I I I I 1 I I I I I I I I I I I II I I I I I I I I I I I 1 I M I | | | | | | | | | 
a987 RKPPIAGRLQDALKQPEKSVYLVSPYFVPTKSGTDALAKLVQDGI DVTVLTNSLQATDVA 

310 320 330 340 350 360 

370 380 390 400 410 420 

m987 .pep AVHSGYVKYRKPLLKAGIKLYELQPNHAVPATKDKGLTGSSVTSLHAKTFIVDGKRI FIG 

I I it i M II II I I I I I I I I I I I I I I M I I I i I I I I i I i I I i t I II I I M | | | | ! | | | | | ! 
a987 AVHSGYVKYRKPLLKAGIKLYELQPNHAVPATKDKGLTGSSVTSLHAKTF IVDGKRI FIG 

370 380 390 400 410 420 

430 440 450 460 470 480 

m98 7 .pep SFNLDPRSARLNTEMGWIESPKIAEQMERTLADTTPAYAYRVTLDRHNRLQWHDPATRK 
I I I I I i I I I I I I I i I i I I I I I I I I II M ! I I I If i : i I I I I I I II M I I IE I I I I I I i I 
a987 SFNLDPRSARLNTEMGWIESPKIAEQMERTLADTSPEYAYRVTLDRHNRLQWHDPATRK 
430 440 450 460 470 480 

490 500 509 

m987 .pep TYPNEPEAKLWKRIAAKI LSLLPIEGLLX 

I I I I I I I I I I I I I I I t I I II I I I I i : I If 
a 98 7 TYPNEPEAKLWKRIAAKILSLLPIESLLX 
490 500 



The following partial DNA sequence was identified in N. gonorrhoeae <SEQ ID 2979>: 

g988.seq 

1 ATGAATAAAA ATAT7AAATC TTTAAATTTA CGGGAAAAAG ACCCGTTTTT 
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51 AAGTCGTGAA AAACAGCGTT ATGAACATCC TTTGCCCAGT CGGgaATGGA 

101 TAATCGAATT GTTGGAGCGC AAAGGTGTGC CTTCAAAAAT CGAATCGCTT 

151 GCACGCGAGC TGTCGATTAC GGAAGacgag t ATGTCTTTT TTGAACGCCG 

201 TCTGAaggCG a t gGCGCGGG AcggtCAGGT TTTAATCAAC CGCCgaggcg 

2 51 CagtTTGCGc gGCggacaag ctgGATTTGG TCAAATGccg Cctcgacgcg 

301 catAAgGAcg gtttcggctt cgcCGTGCCG CTCATGCCGA TGGACGAAGG 

351 GGATTTCGTT TTATACGAAC GCCAgatgcg tggTGtcatG CAcggcgaca 

4 01 ccgttACCGT CCGTCCTGCg ggtatggaCC GCAGGGGccg ccgcGAAggg 

4 51 acgtttccGG ATATTGTCGA ACGCGCGCAA AGCAAAGTTG TCGGCCGTTT 

501 CTATATGGAT AGGGGCGTGG CGATTTTGGA GCCGGAAGAC AAGCGTCTGA 

551 ACCAAAGCAT CGTGTTGGAA CCGGACGGCG TGGCGCGTTT CAAACCCGAA 

601 TCCGGTCAGG TTATCGTCGG CAAAATTGAG GTTTATCCCG AGCAAAACCG 

651 GCCTGCAGTG GCAAAAATCA TTGAAGTTTT GGGCGATTAT GCCGACAGCG 

701 GGATGGAAAt cgAAATTGCC GTGCGCAAGC ATCATTTGCC GCAccgaTTC 

751 AGTGAagcgc gtGcCAAATC CGcgaaAAAA ATtcccgacc ATGTACGCAA 

801 AAGCGATTTG AAAGGCCGCG TCGATTTGTG CGACCTTCCT TTGGTAACGA 

8 51 TAGACGGCGA AACGGCGCGC GATTTCGACG ACGCGGTGTT TGCCGAAAAA 

901 GTCGGACGCA ATTACCGCCT GGTCGTGGCG ATTGCGGATG TCAGCCATTA 

951 TGTCCGCCCT GACGATGCGA TTGATGCAGA TGC7CAAGAA CGCAGTACCA 

1001 GCGTGTATTT CCCGCGCCGT ATGATTCCGA TGCTGCCGGA AAACCTGTCC 

1051 AACGGCATCT GCTCGCTCAA TCCCGATGTC GAGCGTTTGT GTATGGTGTG 

1101 CGATATGGTC GTTACCTATG CGGGCAATAT CAAAGAATAC CGCTTCTATC 

1151 CCGCCGTGAT GCGCTCTCAT GCCCGCCTGA CC. J /."A AGTTTGGAAA 

1201 TGGCTTTCAG ACGGCATCGG GAATCCGCAC AAAGCCCAAA TCGACACGCT 

1251 TTACAAGCTG TTTAAAATTT TGCAGAAAAA ACGTCTGGCG CGCGGGGCGG 

1301 TGGAGTTTGA AAGCGTCGAA ACCCAGATGA TTTTCGACGA C AA C G G C AAA 

1351 ATCGAAAAAA TTGTCCCCGT CGTCCGCAAC gatGCCCACA AGCTGATTGA 

14 01 AGAATGTATG CTGGCGGCGA ATGTTTGCGC GGCGGATTTT CTGTTGAAAA 

14 51 ACAAACATAC GGCTTTGTTC CGCAACCATT TGGGCCCCAC GCCCGAAAAA 

1501 CTCGCCACCC TGCGCGAGCA GCTCGGTCTG TTGGGGCTTC AACTTGGCGG 

1551 CGGCGACAAC CCGTCGCCGA AAGACTATGC CGCGCTTGCC GAACAATTCA 

1601 AAGGCAGGCC GGATGCCGAA TTGCTGCAAG TCATGATGTT GCGCTCCATG 

1651 CAGCAGGCGG TTTACGAACC GCATTGCGAA GGGCATTTCG GTTTGGCTTA 

17 01 TGAAGCATAC GCCCACTTTA CCTCGCCCAT CCGCCGCTAT CCCGACCTGA 

17 51 CCGTCCACCG TGCCATCAAA GCCGTATTGA ACCGGAAAAC CTACACGCCA 

1801 AACAAAAGCT GGCAGGCTTT GGGCGTGCAT ACTTCGTTTT GCGAACGCCG 

1851 TGCCGACGAT GCTGGCCGCG ATGTGGAAAA CTGGCTGAAA ACTTATTATA 

1901 TGCGCGATAA GGTCGGTGAA ATATTTGAAG GcaaaatCtc ccggggtgtg 

1951 gcaaaTtttg gaATATTTGT CACTTTGGAC GATATccata tcgacggcct 

2001 ggtacaTATC AGCGatttgg gcgaAGATTA TTTCaacttc cgccccgAAA 

2 051 TCATGGCAAT CGAAGGCGAA CGCAGCGGCA TCCGTTTCAA TATGGGGGAC 

2101 AGGGTTGCCG TCCGGGTCGC GCGTGCCGAT TTGGATGATG GAAAAATCGA 

2151 CTTTGTCCTA ATTGCCGGAG AAAGCGGCAG GCGGCGGAAG GTCAAATTAT 

22 01 CCGCATCTGC CAAACCGGCA GGGGCGGCGG GGAAAGGGAA ATCGAAAACC 

2251 ACCGCCGAGA AAAAAACAGC CCGATGCGGC AAAGTAAGGG GAAGGGGCGT 

2301 GCCTGCCGTT GCCGAATCGG GGAAAAAGGC AAAGAAACCG GTTCCGATTA 

2 351 AGGTCAAAAA ACGGAAAGGC AAATCATAA 

This corresponds to the amino acid sequence <SEQ ID 2980; ORF 988.ng>: 

g988.pep 

1 MNKNIKSLNL REKDPFLSRE KQRYEHPLPS REWI TELLER KGVPSKIESL 

51 ARELSITEDE YVFFERRLKA MARDGQVLIN RRGAVCAADK LDLVKCRVEA 

101 HKDGFGFAVP LMPMDEGDFV LYERQMRGVM HGDTVTVRPA GMDRRGRREG 

151 TFLDIVERAQ SKVVGRFYMD RGVAILEPED KRLNQSI VLE PDGVARFKPE 

201 SGQVIVGKIE VYPEQNRPAV AKI IEVLGDY ADSGMEIEIA VRKHHLPHRF 

251 SEACAKSAKK I PDHVRKSDL KGRVDLCDLP LVTIDGETAR DFDDAVFAEK 

301 VGRNYRLWA IADVSHYVRP DDAIDADAQE RSTSVYFPRR MI PMLPENLS 

351 NGICSLNPDV ERLCMVCDMV VTYAGNIKEY RFY PAVMRSH ARLTYNQVWK 

401 WLSDGIGNPH KAQI DTLYKL FKILQKKRLA R GAVE FES VE TQMI FDDNGK 

4 51 IEKIVPWRN DAHKLIEECM LAANVCAADF LLKNKHTALF RNHLGPTPEK 

501 LATLREQLGL LGLQLGGGDN PSPKDYAALA EQFKGRPDAE LLQVMMLRSM 

551 QQAVYEPKCE GHFGLAYEAY AHFTSPIRRY PDLTVHRAIK AVLNRKTYTP 

601 NKSWQALGVH TSFCERRADD AGRDVENWLK TYYMRDKVGE IFEGKISRGV 

651 AN FGIFVTLD DIKIDGLVHI SDLGEDYFNF RPEIMAIEGE RSGIRFNMGD 

701 RVAVRVARAD LDDGKIDFVL IAGESGRRRK VKLSASAKPA GAAGKGKSK T 

751 TAEKKTARCG KVRGRGVPAV AESGKKAKKP VPIr'VKKRKG KS* 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 298 1>: 

m9S8.seq (partial) 

1 . . ACAGTTCTGG ATATTGTCGA ACGCGCGCAA AGCAAAGTGG TCGGCCGTTT 

51 CTATATGGAT AGGGGCGTGG CGATTTTGGA GCCGGAAGAC AAGCGTCTGA 

101 ACCAAAGCAT CGTATTGGAA CCGGACGGCG TGGCGCGTTT CAAACCTGAA 

151 TCCGGTCAGG TCATCGTCGG CGAAATTGAG GTTTATCCTG AGCAAAACCG 

201 GCCGGCAGTG GCAAAAATCA TCGAAGTTTT GGGCGATTAT GCCGACAGCG 

251 GCATGGAGAT TGAAATTGCC GTGCGCAAGC ATCATTTGCC GCACCAATTC 

301 AGTGAAGCGT GTGCCAAAGC TGCGAAAAAA ATTCCCGTCC ATGTACGCAA 

351 AAGCGATTTG AAAGGCCGCG TCGATTTGCG CGACCTGCCT TTGGTAACGA 

4 01 TAGACGGCGA AACGGCGCGC GATTTCGACG ACGCGGTGTT TGCCGAAAAA 

4 51 GTCGGACGCA ATTACCGTCT GGTCGTGGCG ATTGCGGATG TCAGCCATTA 

501 TGTCCGCCCT GACGATGTGA TTGATGCAGA TGCTCAAGAA CGCAGTACCA 

551 GCGTATATTT CCCGCGCCGT GTGATTCCGA TGCTGCCGGA AAACCTGTCT 

601 AACGGCATTT GCTCGCTCAA TCCCGATGTC GAGCGTTTGT GTATGGTGTG 

651 CGATATGGTC GTTACCTATG CGGGCAATAT CAAAGAATAC CGCTTCTACC 

701 CCGCCGTAAT GCGCTCTCAT GCCCGCCTGA CCTACAACCA AGTTTGGAAA 

751 TGGATTTCAG ACGGCATCGA CCATCCGTAC AAAGCCCAAA TCGACACCCT 

801 TTACAAACTC TTCaAAATCC TTCAGAAAAA GCGTTTCGAA CGCGGCGCGG 

851 TGGAGTTTGA AAGCGTCGAA ACCCAGATGA TTTTCGATGA CAACGGCAAA 

901 AT C G AAAAAA TCGTCCCCGT TGTCCGCAAC GATGCCCACA AGCTGATTGA 

951 AGAATGTATG CTGGCGGCGA ATGTTTGCGC AGCGGATTTC CTGTTGAAAA 

1001 ACAAGCATAC GGCTTTGTTC CGCAACCATT TGGGCCCCAC GCCCGAAAAA 

1051 CTCGCCACCC TGCGCGAGCA GCTCGGTCTG TTGGGGCTTC AACTTGGCGG 

1101 CGGCGACAAC CCGTCGCCGA AAGACTATGC CGCGCTTGTC GAACAATTCA 

1151 AAGGCAGACC TGATGCCGAA TTGCTGCAAG TCATGATGTT GCGC7CCATG 

1201 CAGCAGGCGG TTTACGAACC GCATTGCGAC GGACACTTTG GTCTTGCCTA 

1251 CGAAGCATAC GCCCACTTCA CCTCGCCCAT CCGCCGCTAT CCCGACCTGA 

1301 CCGTACACCG CGC CATC AAA GCCGTGTTGA ATCAGCAAAC CTACACGCCA 

1351 AAAAAAAGCT GGCAGGCTTT GGGCGTGCAT ACCTCGTTCT GTGAGCGCCG 

1401 TGCCGACGAC GCCAGCCGCG ACGTGGAAAA CTGGCTGAAA ACCTATTATA 

14 51 TGCGCGATAA GGTCGGCGAA GTATTCGAAG GTAAAATCTC CGGCATGACC 

1501 AGTTTTGGTA TCTTTGTAAC ACTGGACGGC ATCCACATTG ACGGCTTGGT 

1551 GCATATCAGC GATTTGGGCG AAGACTATTT CAACTTCCGC CCCGAAATCA 

1601 TGGCAATCGA AGGCGAACGC AGCGGCATCC GTTTCAACAT GGGGGACAGG 

1651 GTTGCCGTCC GGGTCGCCCG TGCCGATTTG GATGACGGAA AAATCGATTT 

1701 TGTCCTGATT GCCGGGGGGA GCGGCAGGGG GCGGAAAGTT AAATCATCCG 

1751 CGTCTGCCAA ACCGGCAGGG ACGGCGGGGA AAGGGAAGCC GAAAACCGCC 
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1801 GCCGAGAAAA AAACAGCCCG AGGCGGCAAA GTAAGGGGAA GGGGCGCGTC 
1851 TGCCGCCGCA GAATCGAGGA AAAAGGCAAA GAAACCGGTT CCGATTAAGG 

1901 TAAAAAAACG GAAAGGCAAA TCATAA 



This corresponds to the amino acid sequence <SEQ ID 2982; ORF 988>: 

m98S.pep (partial) 

1 . . TVLDIVERAQ SKVVGRFYMD RGVAILEPED KRLNQS IV LE PDGVARFKPE 

51 SGQVIVGEIE VYPEQNRPAV AKIIEVLGDY ADSGMEIEIA VRKHHLPHQF 

101 SEACAKAAKK IPVHVRKSDL KGRVDLRDLP LVTIDGETAR DFDDAV FAEK 

151 VGRNYRLVVA IADVSHYVRP DDVIDADAQE RSTSVYFPRR VIPMLPENLS 

201 NGICSLNPDV ERLCMVCDMV VTYAGNIKEY F F V PAVMRSH ARLTYNQVWK 

251 WISDGIDHPY KAQT DTLYKL FKILQKKRFE RGAVEFESVE TQMI FDDNGK 

301 IEKIVPVVRN DARK J I EE CM LAANVCAADF LLKNKHTALF RNHLGPTPEK 

351 LATLREQLGL LGLQLGGGDN PSPKDYAALV EQFKGRPDAE LLQVMMLRSM 

401 QQAVYEPHCD GHFGLAYEAY AHFTSPIRRY PDLTVHRAIK AVLNQQTYTP 

4 51 KKSWQALGVH TSFCERRADD ASRDVENWLK TYYMRDKVGE VFEGKI SGMT 

501 SFGIFVTLDG IHIDGLVHIS DLGEDYFNFR PEIMAIEGER SGIRFNMGDR 

551 VAVRVARADL DDGKIDFVLI AGGSGRGRKV KSSASAKPAG TAGKGKPKTA 

601 AEKKTARGGK VRGRGASAAA ESRKKAKKPV PIKVKKRKGK S* 



Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 



m988/g988 94.2% identity m 642 aa overlap 



10 20 30 

m988.pep TVLDIVERAQSKVVGRFYMDRGVAILEPED 

i i I M ! ! 1 I I I I ! I M I I M I M I : I I M 
g98 8 LYERQMRGVMHGDTVTVRPAGMDRRGRREGTFLDIVERAQSKVVGRFYMDRGVAILEPED 
130 140 150 160 170 180 

40 50 60 70 80 90 

m988.pep KRLNQS IVLEPDGVARFKPESGQVIVGEIEVYPEQNRPAVAKI IEVLGDYADSGMEIEIA 

! I I I I M M I I I M I I I I I I M I I I I I : I I I I I I I I i I I I | | [ | M | I ! I I I I I I j M II 
g988 KRLNQS IVLEPDGVARFKPESGQVIVGKIEVYPEQNRPAVAKI IEVLGDYADSGMEIEIA 

190 200 210 220 230 240 

100 110 120 130 140 150 

m988.pep VRKHHLPHQFSEACAKAAKKIPVHVRKSDLKGRVDLRDLPLVTIDGETARDFDDAVFAEK 
I I i I I I I I : ! I I I I I I : I ! I I I I I I II I i I I I I I I I I I i I I I I I I I I I M i I I || I I j 
g9 8 8 VRKHHLPHRFSEACAKSAKKIPDHVRKSDLKGRVDLCDLPLVTIDGETARDFDDAVFAEK 

250 260 270 280 290 300 

160 170 180 190 200 210 

m988.pep VGRNYRLVVAIADVSHYVRPDDVIDADAQERSTSVYFPRRVI PMLPENLSNGICSLN PDV 

i M I I I I I I I I I I I I I I I I M I : I M I I I I I j M I I I I I I : I I i I I I I I | | | | | | | | | | | 
g988 VGRNYRLWAIADVSHYVRPDDAIDADAQERSTSVYFPRRMI PMLPENLSNGICSLN PDV 

310 320 330 340 350 360 

220 230 240 250 260 270 

m988 . pep ERLCMVCDMWT YAGN I KE YRFY PAVMRSHARLTYNQVWKW I S DG I DH PYKAQI DTLYKL 

t ! I M I I f I 1 I I I I I I I I I I I I I I I I I | I I | i | | | |i | | | | : | | | | : | : | | | | | | | | | i 
g988 ERLCMVCDMWTYAGNIKEYRFYPAVMRSHARLTYNQVWKWLSDGIGNPHKAQI DTLYKL 

370 380 390 400 410 420 

280 290 300 310 320 330 

m988.pep FKILQKKRFERGAVEFESVETQMIFDDNGKIEKIVPVVRNDAHKLIEECMLAANVCAADF 
I M I I I I i : I I I I I i I I I i I I I i I I i i I I I i M I j I |j i j I I I I I I M | | i I I I ! I M I 
g988 FKILQKKRLARGAVEFESVETQMI^DNGKIEKIVPVVRNDAHKLIEECMLAANVCAADF 

430 440 450 460 470 480 

340 350 360 370 380 390 

m98 8.pep LLKNKHTALFRNHLGPTPEKLATLREQLGLLGLQLGGGDNPS PKDYAALVEQFKGRPDAE 

1 I I I I I I I I I t I I I I I I I I I I I I I I I I I | I | | | | | | | | | ( | | | | ( | | | | : | | j | j | | j *|* | 
g988 LLKNKHT ALFRN H LG PT PE K LATLREQLGL LGLQLGGGDN PS PKDY A." "KGRPD'V 
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490 



300 



j10 



520 



S30 



540 



400 410 420 430 440 450 

m98 8 . pep L LQ VMM L RS MQQ A V Y E P H C DG K FG L A Y E A Y A H FT S ? I R R Y PD LT V H RA I KA V LNQQTYT? 

I i I I I I I I I M M i i I I i I : I I I I ! i I I I I I i I I I M i I M i ! I I i i ! i I M I I : : i I ! I 
g 9 8 8 L LQVM" L R S MQQ A V Y E P H C E G H FG LA Y E AYAH FTS PIRRYPDLT V H RA I KA V LNRKTYTP 

550 560 570 580 590 600 

460 470 480 490 500 509 

m988 . pep KKSWQALGVHTSFCERRADDASRDVENWLKTYYMRDKVGEVFEGKIS-GMTSFGIFVTLD 
: I I I M I I I M i I I I I I I I i I : ! I I I I I I I I I I 1 I I ! M ! : I I I I ! I I : : : I I II I i I I 
g988 NKSWQALGVHTSFCERRADDAGRDVENWLKTYYMRDKVGEI FEGKISRGVANFGI FVTLD 

610 620 630 640 650 660 

510 520 530 540 550 560 569 

m988 . pep GIHIDGLVHISDLGEDYFNFRPEIMAIEGERSGIRFNMGDRVAVRVARADLDDGKIDFVL 
I I I I I I I I I M I M I M I I I ! I I I I I I t I I I I I I I I ! I 1 I II I I I I I I I I i I I M I I I I 
g988 DIHIDGLVHISDLGEDYFNFRPEIMAIEGERSGIRFNMGDRVAVRVARADLDDGKIDFVL 
670 680 690 700 710 720 

570 580 590 600 610 620 629 

m98 8 .pep IAGGSGRGRKVKSSASAKPAGTAGKGKPKTAAEKKTARGGKVRGRGASAAAESRKKAKKP 
III III I I I I 11111111:11111 I I : I I ! I ! I I I I I I I I I : I : I I I I I I I ! I 
g98 8 IAGESGRRRKVKLSASAKPAGAAGKGKSKTTAEKKTARCGKVRGRGVPAVAESGKK.AKKP 
730 740 750 760 770 780 



m988 .pep 
g988 



630 640 
VPIKVKKRKGKSX 
! I I I I I I i I I ! I I 
VPIKVKKRKGKSX 
790 



The following partial DNA sequence was 

a988 . seq 

1 ATGAATAAAA ATATTAAATG 

51 AAGTCGTGAA AAACAGCGTT 

101 TAATCGAGCT GCTTGAACGT 

151 GTACGCGAAT TGTCGATTAA 

2 01 TCTGAAGGCG ATGGCGCGGG 

2 51 CGGTTTGCGC GGCGGACAAA 

301 CACAAAGACC GCTTCGGTTT 

351 TGATTTTGTC TTGTACGAAC 

4 01 TTGTCACTGT TCGTCCTGCC 

4 51 ACGGTTCTGG ATATTGTCGA 

501 CTANATGGAT AGGGGCGTGG 

551 ACCAAAGCAT CGTATTGGAA 

601 TCCGGTCAGG TCATCGTCGG 

651 GCCGGCAGTG GCAAAAATCA 

7 01 GCATGGAGAT TGAAATTGCC 

7 51 AGTGAAGCGT GTGCCAAAGC 
801 AAGCGATTTG AAAGGCCGCG 

8 51 TAGACGGCGA AACGGCTCGA 
901 ATCGGACGCA ATTACCGTCT 
951 TGTCCGCCCC GATGACGCTA 

1001 GTGTTTACTT CCCGCGCCGC 

1051 AACGGCATCT GCTCGCTCAA 

1101 CGATATGGTT ATCACTTACG 

1151 CCGCCGTGAT GCGCTCTCAT 

1201 TGGCTTTCAG GCGGCATCGA 

1251 TTACAAACTC TTCAAAATCC 

1301 TGGAGTTTGA CAGCATCGAA 

13 51 ATTGAAAAAA TCGTCCCCGT 

14 01 AGAATGTATG TTGGCGGCAA 
14 51 ACAAGCATAC CGCATTGTTC 
1501 CTCGCCGCCT TGCGCGAGCA 
1551 CGGCGACAAC CCGTCGCCGA 



identified in N. meningitidis <SEQ ID 2983>: 



TTTAAATTTA 
ATGAACATCC 
AAAGGCGTAC 
GGAAGAAGAG 
ACGGTCAGGT 
TTGGATTTGG 
CGCCGTGCCG 
GCCAGATGCG 
GGCATGGACG 
ACGCGCGCAA 
CGATTTTGGA 
CCGGACGGCG 
CGAAATTGAG 
TCGAAGTTTT 
GTGCGCAAGC 
CGCGAAAAAA 
TCGATTTGCG 
GATTTTGACG 
GGTCGTGGCG 
TCGACACGGA 
GTGATTCCCA 
TCCTCATGTC 
CGGGCAATAT 
GCCCGCCTGA 
GCATCCGTTC 
TTCAGAAAAA 
ACCCAAATGC 
TGTCCGCAAC 
ACGTTTGCGC 
CGCAACCATT 
GCTCGGTCTG 
AAGACTATGC 



CGGGAAAAAG 
TTTGCCCAGT 
CATCCAAGAT 
TACGAATTTT 
TTTAATCAAC 
TCAAATGCCG 
CTCACGCCCG 
CGGCATTATG 
GTAGGGGCCG 
AGCAAAGTGG 
GCCGGAAGAC 
TGGCGCGTTT 
GTTTATCCTG 
GGGCGATTAT 
ATCATTTGCC 
ATTCCCGACC 
CGACCTGCCT 
ATGCGGTGTT 
ATTGCCGATG 
CGCTCAGGAA 
TGTTGCCGGA 
GAGCGTTTGT 
CAAAGAATAC 
CCTACAACCA 
AAAACCCAAA 
GCGTTTCGAA 
TTTTCGACGA 
GATGCCCACA 
AGCGGATTTT 
TGGGGCCCAC 
TTGGGGCTTC 
CGCGCTTGCC 



ACCCGTTTTT 
CGGGAATGGA 
TGAAGCTTTG 
TCGAACGTCG 
CGTCGGGGCG 
TGTCAAGGCG 
CCAAAGACGG 
CACGGCGATA 
CCGCGAAGGG 
TCGGCCGTTT 
AAGCGTCTGA 
CAAACCTGAA 
AGCAAAACCG 
GCCGACAGCG 
GCACCAATTC 
ATGTACGCAA 
TTGGTAACGA 
TGCCGAGAAA 
TCAGCCATTA 
CGCAGCACCA 
AAACCTGTCC 
GTGTGGTGTG 
CGCTTCTACC 
AGTTTGGAAA 
TCGACACGCT 
CGCGGGGCGG 
CAACGGTAAA 
AGCTGATTGA 
CTGTTGAAAA 
GCCCGAAAAA 
AACTTGGCGG 
GGACAGTTCA 
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1601 
1651 
1701 
1751 
1801 
1851 
1901 
1951 
2001 
2051 
2101 
2151 
2201 
2251 
2301 
2351 



AAGGCAGGCC 
CAACAGGCGG 
CGAAGCATAC 
CCGTACACCG 
AAAAAAAGCT 
TGCCGACGAC 
TGCGCGATAA 
AGTTTTGGTA 
GCATATCAGC 
TGGCAATCGA 
GTTGCCGTCC 
TGTCCTGATT 
CGTCTGCCAA 
GCCGAGAAAA 
TGCCGCCGCA 
TAAAAAAACG 



GGATGCCGAA 
TTTACGAACC 
GCCCACTTCA 
CGCCATCAAA 
GGCAGGCTTT 
GCCAGCCGCG 
GGTCGGCGAA 
TCTTTGTAAC 
GATTTGGGCG 
AGGCGAACGC 
GGGTCGCCCG 
GCCGGGGGGA 
ACCGGCAGGG 
AAACAGCCCG 
GAATCGAGGA 
GAAAGGCAAA 



TTGCTGCAAG 
GCATTGCGAC 
CCTCGCCCAT 
GCCGTGTTGA 
GGGCGTGCAT 
ACGTGGAAAA 
GTATTCGAAG 
ACTGGACGGC 
AAGACTATTT 
AGCGGCATCC 
TGCCGATTTG 
GCGGCAGGGG 
ACGGCGGGGA 
AGGCGGCAAA 
AAAAGGCAAA 
TCATAA 



TCATGATGTT 
GGACACTTTG 
CCGCCGCTAT 
ATCAGCAAAC 
ACCTCGTTCT 
CTGGCTGAAA 
GTAAAATCTC 
ATCCACATTG 
CAACTTCCGC 
GTTTCAACAT 
GATGACGGAA 
GCGGAAAGTT 
AAGGGAAGCC 
GTAAGGGGAA 
GAAACCGGTT 



GCGCTCCATG 
GTCTTGCCTA 
CCCGACCTGA 
CTACACGCCA 
GTGAGCGCCG 
AC CT AT TATA 
CGGCATGACC 
ACGGCTTGGT 
CCCGAAATCA 
GGGGGACAGG 
AAATCGATTT 
AAATCATCCG 
GAAAACCGCC 
GGGGCGCGTC 
CCGATTAAGG 



This corresponds to the amino acid sequence <SEQ ID 2984; ORF 988. a>: 

a988 .pep 

1 MNKNIKSLNL REKDPFLSRE KQRYEHPLPS REWI IELLER KGVPSKIEAL 

51 VRELS IKEEE YEFFERRLKA MARDGQVLIN RRGAVCAADK LDLVKCRVKA 

101 HKDRFG FAVP LTPAKDGDFV LYERQMRGIM HGDI VTVRPA GMDGRGRREG 

151 TVLDIVERAQ SKVVGRFXMD RGVAILEPED KRLNQSIVLE PDGVARFKPE 

201 SGQVIVGEIE VYPEQNRPAV AKIIEVLGDY ADSGMEIEIA VRKHHLPHQF 

251 SEACAKAAKK I PDHVRKSDL KGRVDLRDLP LVTIDGETAR DFDDAVFAEK 

301 IGRNYRLVVA IADVSHYVRP DDAIDTDAQE RSTSVYFPRR VIPMLPENLS 

351 NGICSLNPHV ERLCWCDMV ITYAGNIKEY RFYPAVMR5H ARLTYNQVWK 

401 WLSGGIEHPF KTQIDTLYKL FKILQKKRFE RGAVEFDSZE TQMLFDDNGK 

4 51 IEKIVPWRN DAKKLIEECM LAANVCAADF LLKNKHTA1F RNHLGPTPEK 

501 LAALREQLGL LGLQLGGGDN PSPKDYAALA GQFKGRPDAE LLQVKMLRSM 

551 QQAVYEPHCD GHFGLAYEAY AHFTSPIRRY PDLTVHRAIK AVLNQQTYTP 

601 KKSWQALGVH TSFCERRADD ASRDVENWLK TYYMRDKVGE VFEGKI SGMT 

651 SFGIFVTLDG IHIDGLVHIS DLGEDYFNFR PEIMAIEGER SGIRFNMGDR 

701 VAVRVARADL DDGKIDFVLI AGGSGRGRKV KSSASAKPAG TAGKGKPKTA 

751 AEKKTARGGK VRGRGASAAA ESRKKAKKPV PIKVKKRKGK S + 

m988/a988 97.0% identity in 641 aa overlap 

10 20 30 

m988 . pep TV L D I VERAQS K WGR F YM DRG V A I LE PE D 

II i I I I i I i I M [ i I ! i I I II I I I I ! I I I 
a988 LYERQMRGIMHGDIVTVRPAGMDGRGRREGTVLDI VERAQSKVVGRFXMDRGVAILEPED 

130 140 150 160 170 180 

40 50 60 70 80 90 

m988 .pep KRLNQSIVLEPDGVARFKPESGQVIVGEIEVYPEQNRPAVAKI IEVLGDYADSGME IE I A 

I M I I I M I E ! I I I M I I I I I I I I I I II I I I I I I I t I ! I j I ! M I I I I M I I f I I I i I !| 
a988 KRLNQS I VLE PDGVARFKPE SGQVTVGE I EVYPEQNRPAVAK I IEVLGDYADSGME IE I A 

190 200 210 220 230 240 

100 110 120 130 140 150 

m988 .pep VRKHHLPHQFSEACAKAAKKI PVHVRKSDLKGRVDLRDLPLVTI DGETARDFDDAVFAEK 

1 I I I I I I I I I I I I I I I I I I I I ! I i I I I I I I I I I ! i if I j M I I I i M I i I N I I I I I I I 
a 9 88 VRKHHLPHQFSEACAKAAKKI PDHVRKSDLKGRVDLRDLPLVT I DGETARDFDDAVFAEK 

250 260 270 280 290 300 

160 170 180 190 200 210 

m988 .pep VGRNYRLVVAIADVSHYVRPDDVIDADAQERSTSVYFPRRVIPMLPENLSNGICSLNPDV 

: M i i 1 I I I I i 1 i ! I I I : i I : i 1 I I i M ! I ! I I M I M ! ! I i I I U I I I I I | | I 

a988 IGRNYRLVVA I ADVSHYVRPDDAI DTDAQERST5VYFPRRVIPMLPZNLSNGICSLNPHV 

310 320 330 340 350 360 

220 230 240 250 260 270 

m988.pep ERLCMVCDMVVTYAGNIKEYRFYPAVMRSHARLTYNQVWKWISDGIDHPYKAQIDTLYKL 
I I M - I f I I I : M M I I I I I II I I I I I I t I I I I I I I I | I | ! : | I I : I I : J : I I | | | | | 7 
a588 ERLCWCDMVITYAGNIKEYRFYPAVMRSHARLTYNQVWKWLSGGI EHPFKTQIDTLYKL 
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370 380 390 400 410 420 

230 290 300 310 320 330 

m988 . pep FKILQKKRFERGAVEFESVETQMIFDDNGKIEK: VPVVRNDAHPCLIEECMLAANVCAADF 

M I ! I ! ! I M I ! I I ! I : I : i I I ! : I i [ ! I j I I M ! I ! ! I I i I i ! I I ! i ! I I ! I I I M i I ! 
a 9 3 S FK I LQK K R FE R G A V E F D S I E T QM L FD DN G K I E K I V P V VRN D AHK L I E E CM L AAN VCAA D F 

430 440 450 4 60 470 430 

340 350 360 370 380 390 

m98 8 .pep LLKNKHTALFRNHLGPTPEKLATLREQLGLLGLQLGGGDNPS PKDYAALVEQFKGRPDAE 

! t t I I I I I I II I I i I I I I I I I I : I I I | I f | I I M I I i ! I I I I | ! J j I I ! : ( I I I I I I || 
a988 LLKNKHTALFRNHLGPTPEKLAALREQLGLLGLQLGGGDNPSPKDYAALAGQFKGRPDAE 

490 500 510 520 530 540 

400 410 420 430 440 450 

m988 . pep LLQVMMLRSMQQAVYEPHCDGHFGLAYEAYAHFTSPIRRYPDLTVHRAIPCAVLNQQTYTP 
1 1 m 1 1 i 1 1 1 1 1 i I i ii 1 : 1 ' I I I I I I I j I [ | ] | | | | | M I 1 I I I I I i I I I I I , I ! i | I | 

a 988 LLQVMMLRSMQQAVYEPHCDGHFGLAYEAYAHFTSPI RRYPDLTVHRAIKAVLNQQTYTP 

550 560 570 580 590 600 

460 470 480 490 500 510 

m968 .pep KKSWQALGVHTSFCERRADDASRDVENWLKTYYMRDKVGEVFEGKI SGMTSFG I FVTLDG 

! I I I M I I I I I I M I I M I M I I I I I ! M I I i i i I I I I i I I I I II M | I | | | || M | j , | 
a 988 KKSWQALGVHTSFCERRADDASRDVENWLKTYYMRDKVGEVFEGKI SGMTSFG I F^/TLDG 

610 620 630 640 650 *660 

520 530 540 550 560 570 

m983 .pep IHI DGLVHISDLGSDYFNFRPEIMAIEGERSGIRFNMGDRVAVRVARADLDDGKI PFVLI 

I I I I I f I I I I I i II ! I I I I I I I I I I I I I I I I I I i I II II I I I 1 I I I I | | i ! i | | | | | | | | 
a 988 IHI DGLVHISDLGEDYFNFRPEIMAIEGERSGIRFNMGDRVAVRVARADLDDGKI DFVLI 

670 680 690 700 710 720 

580 oOO 610 62o 

m988 . pep AGGSGRGRKVKSSASAKPAGTAGKGKPKTAAEKKTARGGKVRGRGASAA.AESRKPCAKKPV 
! I I I I I I I I I I M I I I I I I I I I I I I ! I I | | | | | | I | | | t ! I I I [ I i I M I I I | | | | | | | | 
a 988 AGGSGRGRKVKSSASAKPAGTAGKGKPKTAAEKKTARGGKVRGRGASAAAESRKKAKKPV 

730 740 750 760 770 780 

640 

m988.pep PIKVKKRKGKSX 
I I I I I I I I I M I 
a988 PIKVKKRKGKSX 
7 90 



The following partial DNA sequence was identified in N. gonorrhoeae <SEQ ID 2985>: 

g989 . seq 

1 ATGACCCCTT TCACACTGAA AAAAACCGTC CTGCTGCTCG GCACTGCCTT 

51 TGCCGCCGCA TCTGTCCACG CATCCGGCTA CCACTTCGGC ACACAGTCGG 

101 TCAACGCGCA AAGCACGGCA AATGCCGCCG ACGCGTCGAC CATCTTCTAC 

151 AATCCCGCCG GCCTGACCAA ACTCGACAGC AGCCAGATTT CCGTCAACGC 

201 CAACATCGTG CTGCCCAGCA TTCATTATGA AGCAGATTCC GCCACCGACT 

251 TTACCGGGCT TCCCGTCCAA GGTTCTAAAA ACGGCAAAAT CACCAAAACC 

301 ACGGTCGCAC CCCACATTTA CGGCGCATAC AAAGTCAACG ACAATCTGAC 

351 CGTGGGCTTG GGCGTGTACG TCCCCTTCGG CTCTGCCACC GAATACGAAA 

4 01 AAGATTCCGT GTTGCGCCAC AACATCAACA AACTCGGTCT GACCAGCATC 

4 51 GCCGTCGAAC CTGTCGCCGC GTGGAAACTC AACGAACGCC ATTCCTTCGG 

501 CGCAGGCATC ATCGCCCAAC ATAATTCCGC CGAACTGCGC AAATATGCCG 

551 ACTGAGGAAT CCCAAAAAAA GCGCAAATGC TGCAAGCAAC ACCTTCTAAT 

601 CCTACTGCCG CTGCTCAAAT CAAGGCCGAC GGACACGCCG ATGTCAAAGG 

651 CAGCGATTGG GGCGTCGGCT ACCAACTGGC GTGGATGTGG GACATCAACG 

7 01 ACCGCGCGCG CGTGGGCGTG AACTACCGTT CCAAAGTTTC ACACACGCTC 

7 51 AAAGGCGATG CCGAATGGGC GGCAGACGGC GCGGCGGCGA AACAACAGTG 

801 GAATGACAAT ATGCTCACAC CGCTCGGTTA CACGGCGAAT GAAAAAGCCA 

851 GTGTCAAAAT CGTAACGCCT GAGTCTTTGT CCGTACACGG "AT GT AC AAA 
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901 GTGTCCGACA AAGCCGACCT GTTCGGCGAC GTAACTTGGA CGCGCCACAG 

951 CCGCTTCAAT AAGGCGGAAC TGTTTTTTGA AAAAGAAAAA AATATTGCTA 

1001 ATGGCAAAAA ATCCGACCGC ACCACCATCA CCCCCAACTG GCGCAACACC 

10 51 TACAAAGTCG GCTTGGGCGG TTCTTATCAA ATCAGCGAAC CGCTGCAACT 

1101 GCGCGTCGGC ATCGCTTTTG ACAAACCGCC TGTCCGCAAC GCCGACTacC 

1151 GCATGAACAG CCTGCCCGAC GGCAACCGCA TCTGGTTCTC CGCCGGCATG 

1201 AAATACCATA TCGGCAAAAA CCACGTCGTC GATGCCGCCT ACACCCACAT 

12 51 CCACATCAAC GACACCAGCT ACCGCACGGC GAAGGCAAGC GGCAACGATG 

1301 TGGACAGCAA AGGTGCGTCT TGCGCACGTT TCAAAAACCA CGCCGACATC 

1351 ATCGGCCTGC AATACACCTA CAAATTCAAA TAA 



This corresponds to the amino acid sequence <SEQ ID 29S6; ORF 989. ng>: 

g98 9 . pep 

1 MTPFTLKKTV LLLGTAFAAA S VHASGYHFG TQSVNAQSTA NAADASTI FY 

51 NPAGLTKLDS SQISVNANIV LPSIHYEADS ATDFTGLPVQ GSKNGKITKT 

101 TVAPHI YGAY KVN DNLTV^L GVYVPFGSAT EYEKDSVLRH NINKLGLTSI 

151 AVEPVAAWKL NERHSFGAGI IAQHNSAELR KYAD*GI PKK AQMLQATPSN 

201 PTAAAQIKAD GHADVKGSDW GVGYQLAWMW DINDRARVGV NYRSKVSHTL 

251 KGDAEWAADG AAAKQQWNDN MLTPLGYTAN EKASVKIVTP ESLSVHGMYK 

301 VSDKADLFGD VTWTRHSRFN KAELFFEKEK NIANGKKSDR TTITPNWRNT 

351 YKVGLGGSYQ ISEPLQLRVG IAFDKPPVRN ADYRMNSLPD GNRIWFSAGM 

4 01 KYHIGKNHW DAAYTHIHIN DTSYRTAKAS GNDVDSKGAS CARFKNHADI 

4 51 IGLQYTYKFK * 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 2987>; 

m989 . seq 

1 ATGACCCCTT CCGCACTGAA AAAAACCGTC ^TGCTGCTCG GCACTGCCTT 

51 TGCCGCCGCA TCCGTCCACG CATCCGGCTA CCACTTCGGC ACACAGTCGG 

101 TCAACGCGCA AAGCACGGCA AATGCCGCCG CCGCAGAAGC CGCCGACGCA 

151 TCGACCATCT TCTACAACCC TGCCGGCCTG ACCAAACTCG ACAGCAGCCA 

201 GATTTCCGTC AACGCCAACA TCGTGCTGCC CAGCATTCAT TATGAGGCGG 

2 51 ATTCTCCJAC CGACTTTACC GGGCTTCCCG TCCAAGGTTC GAAAAGCGGC 

301 AAAATCACCA AAACCACGGT CGCGCCCCAC ATCTACGGCG CATACAAAGT 

351 CAACGACAAT CTGACCGTGG GCTTGGGCGT GTACGTCCCC TTCGGCTCTG 

4 01 CCACCGAATA CGAAAAAGAT TCCGTGTTGC GCCACAACAT CAACAAACTC 

4 51 GGTCTGACCA GCATCGCCGT CGAACCTGTC GCCGCGTGGA AACTCAACGA 

501 CCGCCATTCC TTCGGCGCAG GCATCATCGC CCAACATACT TCCGCCGAAC 

551 TGCGCAAATA TGCCGACTGG GGGATTAAGA GTAAAGCAGA GATATTGACG 

601 GCAAAACCGC CCAAACCTAA CGGTGTAGCC GAAGCTGCAA AAATTCAGGC 

651 CGACGGACAC GCCGATGTCA AAGGCAGCGA TTGGGGCTTC GGCTACCAAC 

701 TGGCGTGGAT GTGGGACATC AACGACCGTG CGCGCGTGGG CGTGAACTAC 

7 51 CGTTCCAAAG TCTCGCACAC GCTCAAAGGC GATGCCGAAT GGGCGGCAGA 
801 CGGCGCGGCG GCGAAAGCAA TGTGGAGTAC GATGCTTGCA GCAAACGGCT 

8 51 ACACGGCGAA TGAAAAAGCC CGCGTTAAAA TCGTTACGCC TGAGTCTTTG 
901 TCCGTACACG GTATGTACAA AGTGTCCGAT AAAGCCGACC TGTTCGGCGA 
951 CGTAACTTGG ACGCGCCACA GCCGCTTCGA TAAGGCGGAA CTGGTTTTTG 

1001 AAAAAGAAAA AACCGTCGTC AAAGGCAAAT CCGACCGCAC CACCATCACC 

1051 CCCAACTGGC GCAACACCTA CAAAGTCGGC TTCGGCGGTT CTTATCAAAT 

1101 CAGCGAACCG CTGCAACTGC GCGCCGGCAT CGCTTTTGAC AAATCGCCCG 

1151 TCCGCAACGC CGACTACCGC ATGAACAGCC TACCCGACGG CAACCGCATC 

1201 TGGTTCTCCG CCGGTATGAA ATACCATATC GGTAAAAACC ACGTCGTCGA 

1251 TGCCGCCTAC ACCCACATCC ACATCAACGA CACCAGCTAC CGCACGGCGA 

1301 AGGCAAGCGG CAACGATGTG GACAGCAAAG GCGCGTCTTC CGCACGTTTC 

1351 AAAAACCACG CCGACATCAT CGGTCTGCAA TACACCTACA AATTCAAATA 

1401 A 



This corresponds to the amino acid sequence <SEQ ID 2988; ORF 989>: 

m98 9 .pep 

1 MTPSALKKTV LLLGTAFAAA S VHASGYHFG TQSVNAQSTA NAAAAEAADA 

51 STI FYNPAGL TKLDSSQISV NANIVLPSIH YEADSATDFT GLPVQGSKSG 

101 KITKTTVAPH I YGAYKVNDN LTVGLGVYVP FGSATEYEKD SVLRHNINKL 

151 GLTSIAVEPV AAWKLNDRHS FGAGI IAQHT SAELRKYADW GIKSKAEILT 

201 AKPPKPNGVA EAAKIQADGH ADVKGSDWGF GYQLAWMWDI NDRARVGVNY 

251 RSKVSHTLKG DAEWAADGAA AKAMWSTMLA ANGYTANEKA RVKIVTPESL 

301 SVHGMYKVSD KADLFGDVTW TRHSRFDKAE LVFEKEKTVV KGKSDRTT IT 
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351 PNWRNTYKVG FGGSYQISEP LQLRAGIAFD KSPVRNADYR MNSLPDGNRI 
4 01 WFSAGMKYHI GKNHVVDAAY THIHINDTSY RTAKASGKDV DSKGASSARF 
451 KNHADI IGLQ YTYKFK * 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 



g989/m989 90.0% identity in 468 aa overlap 



10 20 30 40 50 

g989 . pep MTPFTLKKTVLLLGTAFAAASVHASGYHFGTQSVNAQSTANAA DASTIFYNPAGL 

III : I I I I I I 1 I I I I I I I I I I I I I I I I I I I ! I I I ' I I I t I 1 i M I I I I I I I I I j 

m98 9 MTPSALKKTVLLLGTAFAAASVHASGYHFGTQSVNAQSTANAAAAEAADASTI FYNPAGL 

10 20 30 40 50 60 

60 70 80 90 100 110 

g98 9 . pep TKLDSSQISVNANIVLPSIHYEADSATDFTGLPVQGSKNGKITKTTVAPHI YGAYKVNDH 

I I M I I f II I I I I I I 1 I I I I II I M I I I I I M M I I II : ! I I I I I I M II I I j t I 1 I I I I 
m98 9 TKLDSSQISVNANIVLPSIHYEADSATDFTGLPVQGSKSGKITKTTVAPHIYGAYKVNDN 
70 80 90 100 110 120 



120 130 140 150 160 170 

g98 9. pep LTVGLGVYVPFGSATEYEKDSVLRHNINKLGLTSIAVEPVAAWKLNERHS FGAGI IAQHN 

I II I I M I I I I I I I I I I! I I I I I I I I I I I II II I I I II I I I I M I I : II I I I | [ I | M | : 
m98 9 LTVGLGVYVPFGSATEYEKDSVLRHNINKLGLTSIAVEPVAAWKLNDRHSFGAGIIAQHT 
130 140 150 160 170 180 



180 190 200 210 220 230 

g98 9. pep SAE LRKYADXG I PKKAQMLQAT PSNPTA AAQIKADGHADVKGSDWGVGYQLAWMWDI 

I I I I I I I I I It : M : : I I f : I : : I I : 1 : I i f I I I I ! I ! I I I I I I I I I I I i I 
m98 9 SAELRKYADWGIKSKAEILTAKPPKPNGVAEAAKIQADGHADVKGSDWGFGYQLAWMWD1 
190 200 210 220 230 240 



240 250 260 270 280 290 

g989 . pep NDRARVGVMYRSKVSHTLKGDAEWAADGAAAKQQWNDNMLTPLGYTANEPCASVKIVTPES 
I M I I I I I I I I I! t I I I M I I I I I I I I M j I I : I : : i I : I I II I I I I I ! I I I I 1 I 
m98 9 NDRARVGVNYRSKVSHTLKGDAEWAADGAAAKAMWS-TMLAANGYTANEKARVKIVTPES 
250 260 270 280 290 



300 310 320 330 340 35C 

g98 9.pep LSVHGMYKVSDKADLFGDVTWTRHSRFNKAELFFEKEKNIANGKKSDRTTITPNWRNTYK 
I I ! I I I I M I I II I I I I t I I I I I I I I I : I I f f I I I I I : : : : I I I I I I M M I I I ! I I I 
m98 9 LSVHGMYKVSDKADLFGDVTWTRHSRFDKAELVFEKEKTWKGK-SDRTTITPNWRNTYK 
300 310 320 330 340 350 

360 370 380 390 400 410 

g989 . pep VGLGGSYQISEPLQLRVGIAFDKPPVRNADYRMNSLPDGNRIWFSAGMKYHIGKNHWDA 
I I : I I I 1 I I I t I I ! I I : I I I I I I I M I i I II I I M M I I I I i I I I t I I I I ! I I I ! I I I I 
m98 9 VGFGGSYQISEPLQLRAGIAFDKSPVRNADYRMNSLPDGNRIWFSAGMKYHIGKNHVVDA 
360 370 380 390 400 410 



420 430 440 450 460 

g98 9.pep AYTHIHINDTSYRTAKASGNDVDSKGASCARFKNHADI IGLQYTYKFKX 

I I I I II I I I I M I I I I I M I I II I I I I I I 1 I I I I I I I I I I 1 I I i M I I 
m989 AYTHIHINDTSYRTAKASGNDVDSKGASSARFKNHADI IGLQYTYKFKX 

420 430 440 450 4 60 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 2989>: 

a989 . seq 

1 ATGACCCCTT CCGCACTGAA AAAAACCGTC CTACTGCTCG GCACTGCCTT 

51 TGCCGCCGCA TCCGCACAAG CCTCCGGCTA CCACTTCGGC ACACAGTCGG 

101 TCAACGCGCA AAGCACGGCA AATGCCGCCG CCGCAGAAGC CGCCGACGCA 

151 TCGACCATCT TCTACAACCC TGCCGGCCTG ACCAAACTCG ACAGCAGCCA 

201 GATTTCCGTC AACGCCAACA TCGTGCTGCC CAGCATTCAT TATGAGGCGG 

251 ATTCCGCCAC C<~-T ■"TTTACC GGGCTTCCCG TCCAAGGTTC GAAAAGCGGC 



WO 99/57280 



PCT/US99/09346 



1406 



301 
351 
401 
4 51 
501 
551 
601 
651 
701 
751 
801 
851 
901 
951 
1001 
1051 
1101 
1151 
1201 
1251 
1301 
1351 



AAAATCACCA 
CAACGACAAT 
CCACCGAATA 
GGTCTGACCA 
ACGCCATTCC 
TGCGCAAATA 
GAAACACCCC 
CGCCGATGTC 
TGTGGGACAT 
GTCTCACACA 
GGCGAAACAG 
CAAGCGAAAA 
CACGGTATGT 
TTGGACGCGC 
AAAAAACCAT 
TGGCGCAACA 
ACCGCTGCAA 
ACGCCGACTA 
TCCGCCGGCA 
CTACACCCAC 
GCGGCAACGA 
CACGCCGACA 



AAACCACGGT 
CTGACCGTAG 
CGAAAAAGAT 
GCATCGCCGT 
TTCGGCGCAG 
TGCCGACTGG 
CCAATCCAAC 
AAAGGCAGCG 
CAACGACCGT 
CGCTCAAAGG 
TTATGGGATG 
AGCCCGCGTT 
ACAAAGTGTC 
CACAGCCGCT 
CGTCAACGGC 
CCTACAAAGT 
CTGCGCGCCG 
CCGCATGAAC 
TGAAATACCA 
ATCCACATCA 
TGTGGACAGC 
TCATCGGCCT 



CGCGCCCCAC 
GCTTGGGCGT 
TCCGTGTTGC 
CGAACCTGTC 
GCATCATCGC 
GGGATTATGG 
TAAAGCCGCC 
ATTGGGGCTT 
GCGCGCGTGG 
CGATGCCGAA 
CAAACAAACT 
AAAATCGTTA 
CGACAAAGCC 
TCGATAAGGC 
AAATCCGACC 
CGGCTTCGGC 
GCATCGCTTT 
AGCCTGCCCG 
TATCGGCAAA 
ACGACACCAG 
AAAGGCGCGT 
GCAATACACC 



ATCTACGGCG 
GTACGTCCCC 
GCCACAACAT 
GCCGCGTGGA 
CCAACATACT 
AAAAAGCGAA 
CAAATCAAAG 
CGGCTACCAA 
GCGTGAACTA 
TGGGCGGCAG 
CGCACTGCTC 
CGCCCGAGTC 
GACCTGTTCG 
GGAACTGGTT 
GCACCACCAT 
GGTTCTTATC 
TGACAAATCG 
ACGGCAACCG 
AACCACGTCG 
CTACCGCACG 
CTTCCGCACG 
TACAAATTCA 



CATACAAAGT 
TTCGGTTCTG 
CAACAAACTC 
AACTCAACGA 
TCCGCCGAGC 
AGCACTAAAA 
CCGACGGACA 
CTGGCGTGGA 
CCGTTCCAAA 
ACGACGCAAT 
GGCTACACGC 
TTTGTCCGTA 
GCGACGTAAC 
TTTGAAAAAG 
CACCCCCAAC 
AAATCAGCGA 
CCCGTCCGCA 
CATCTGGTTC 
TCGATGCCGC 
GCGAAGGCAA 
TTTCAAAAAC 
AATAA 



is corresponds to the amino acid sequence <SEQ ID 2990; ORF 989. a>: 

a 98 9 . pep 

1 MTPSALKKTV LLLGTAFAAA S AQASGYHFG 

51 STI FYNPAGL TKLDSSQISV NANIVLPSIH 

101 KITKTTVAPH IYGAYKVNDN LTVGLGVYVP 

151 GLTSIAVEPV AAWKLNERHS FGAGI IAQHT 

201 ETPPNPTKAA QIKADGHADV KGSDWGFGYQ 

251 VSHTLKGDAE WAADDAMAKQ LWDANKLALL GYTPSEKARV KIVTPESLSV 

301 HGMYKVSDKA DLFGDVTWTR HSRFDKAELV FEKEKTIVNG KSDRTTITPN 

351 WRNTYKVGFG GSYQISEPLQ LRAGIAFDKS PVRNADYRMN SLPDGNRIWF 

4 01 SAGMKYHIGK NHVVDAAYTH IHINDTSYRT AKASGNDVDS KGASSARFKN 

451 HADIIGLQYT YKFK* 



FQSVMAQSTA N AAAA E AA DA 
YEADSATDFT GLPVQGSKSG 
FGSATEYEKD SVLRHNINKL 
SAELRKYADW GIMEKAKALK 
LAWMWDINDR ARVGVNYRSK 



m989/a989 



93.1% identity in 467 aa overlap 



10 20 30 40 50 60 

m989.pep MTPSALKKTVLLLGTAFAAASVHASGYHFGTQSVNAQSTANAAAAEAADASTI FYNPAGL 

t I I I I I I I I I I I I I I I M I I ! : : I I I I I! I 1 I M ! i I I ! I I I I ! I I I I I M I 1 i i I I I 1 | 
a 98 9 MTPSALKKTVLLLGTAFAAASAQASG YH FG T QS V N AQ ST AN AAAAE AA DAS T I FYN PAGL 

10 20 30 40 50 60 

70 80 90 100 110 120 

m989 . pep TKLDSSQISVNAN I VLPS I HYEADSATDFTGLPVQGSKSG?CITKTTVAPH IYGAYKVNDN 

1 I I I I M ! I I ! I I I II I I i I I I I I I I i I i II I I 1 M I I I I I I I I I I I I I I ! 1 I I | I | | | I 
a98 9 TKLDSSQI SVNAN I VLPS I HYEADS AT DFTGLPVQGSKSGKITKTTVAPH IYGAYKVNDN 

70 80 90 100 110 120 

130 140 150 160 170 180 

m989.pep LTVGLGVY V PFGS ATE YEKDSVLRHN I NKLGLT SI AVE PVAAWKLNDRHS FGAGI IAQHT 

I I M I I I I I i I I II I I I I I I I I ! I i I II I I I I I I : I I I M I I i I I I I I 

a989 LTVGLGVYVPFG SATE YEKDSVLRHNINKLGLT SI AVE PVAAWKLNERHS FGAGI IAQHT 

130 140 150 160 170 180 

190 200 210 220 230 240 

m989 . pep SA£LRKYADWGIKSKAEILTAKPPKPNGVAEAAKIQADGHADVKGSDWGFGYQLAWMWDI 
M I M I I II I I I II: I I I : 1 : : i I : I : ! I I I I I I I I I I I I I I I I I || | | I | 
a 98 9 SAE LRKYADWG IMEKAKALKET P PN PT KAAQIKADGHADVKGSDWGFGYQLAWMWDI 

190 200 210 220 230 



250 260 270 280 290 299 

m989 . pep NDRARVGV^YRSKVSHTLKGDA£WAADGAAAKAf-]W-STMLAANGYTAI^EKARVKIVTPES 
I I I M I I I M I I I I I I I | I M I I I 1 I I I II : ! : : II j | | : I M I I I I I I I I j 
a 98 9 NDRARVGVNYRSKVSHTLKGDAEWAADDAMAKOLWDANKLALLGYTPSEKARVKIVTPES 
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240 250 260 270 280 290 

300 310 320 330 340 350 359 

m9S9.pep LSVHGMYKVSDKADLFGDVTWTRHSRFDKAELV FEKEKTVVKGKS: F.TT ITPNWRNTYKV 

I I | M M I I I 1 ! I I i i M ! I 1 i M 11 I I i I I i 1 I i M i I : i : I ! I 1 ! I M M M ! ! I ! I 1 
a 9 8 9 L S V HGM Y K V S DKA D L FG D VT WT RH 3 R F D KAE L V FEKEKTI V NGKSDRTT IT ? N W RN T Y K V 

300 310 320 330 340 350 

360 370 380 390 40C 410 419 

m98 9 . pep GFGGSYQISEPLQLRAGIAFDKSPVRNADYR>3NSLPDGNRIWFSAGMKYHIGKNHVVDAA 
| I ! M | I ! I [ M I I I I I I I II I I I I I I M M M i I I I I ! ! M , I i I I I I I I I I I I I I I I I 
a 98 9 GFGGSYQISEPLQLRAGIAFDKSPVRNADYRMNSLPDGNRIWFSAGMKYHIGKNHWDAA. 

360 370 380 390 400 410 

420 430 440 450 460 

m989 . pep YTHIHINDTSYRTAKASGNDVDSKGASSARFKNHADI IGLQYTYKFKX 

I i | M | M 1 I I i I I I 1 II I I I I M I I I I I : I I I I I ! I I t I M I I I I I I 
a 98 9 YTHIHINDTSYRTAKASGNDVDSKGASSARFKNHADI IGLQYTYKFKX 

420 430 440 450 460 



The following partial DNA sequence was identified in /V. meningitidis <SEQ ID 2991 >: 

m990 . seq 

1 ATGTTCAGAG CTCAGCTTGG TTCAAATACT CGTTCTACCA AAATCGGCGA 

51 CGATGCCGAT TTTTCATTTT CAGACAAGCC GAAACCCGGC ACTTCCCATT 

101 ATTTTTCCAG CGGTAAAACC GATCAAAATT CATCCGAATA TGGGTATGAC 

151 GAAATCAATA TCCAAGGTAA AAATTACAAT AGCGGCATCC TCGCCGTCGA 

2 01 TAATATGCCC GTTGTCAAAA AATATATTAC AGAGAAGTAT GGGGCTGATT 

251 TAAAGCAGGC GGTTAAAAGT CAATTACAGG ATTTATACAA AACAAGACCG 

301 GAAGCTTGGG CAGAAAATAA AAAACGGACT GAGGAGGCGT AT AT AG C AC A 

351 GTTTGGAACA AAATTTAGTA CGCTCAAACA GACGATGCCC GATTTAATTA 

4 01 ATAAATTGGT AGAAGATTCC GTACTCACTC CTCATAGTAA T AC AT C AC AG 

4 51 ACTAGTCTCA ACAACATCTT CAATAAAAAA TTACACGTCA AAAT C G AAAA 

501 CAAATCCCAC GTCGCCGGAC AGGTGTTGGA ACTGACCAAG ATGACGCTGA 

551 AAGATTCCCT TTGGGAACCG CGCCGCCATT CCGACATCCA TACGCTGGAA 

601 ACTTCCGATA ATGCCCGCAT CCGCCTGAAC ACGAAAGATG AAAAACTGAC 

651 CGTCCATAAG GATTATGCGG GCGGCGCGGA TTTCCTGTTC GGCTACGACG 

7 01 TGCGGGAGTC GGACGAACCC GCCCTGACCT TTGAAGACAA AGTCAGCGGA 

7 51 CAATCCGGCG TGGTTTTGGA ACGCCGGCCG GAAAATCTGA AAACGCTCGA 

801 CGGGCGCAAA CTGATTGCGG CAAAAACGGC GGATTCCGGT TCGTTTGCGT 

851 TTAAACAAAA TTACCGGCAG GGACTGTACG AATTATTGCT CAAGCAATGC 

901 GAAGGCGGAT TTTGCTTGGG CGTGCAGCGT TTGGCTATCC CCGAGGCGGA 

951 AGCGGTTTTA TATGCCCAAC AGGCTTATGC GGCAAATACT TTGTTTGGGC 

1001 TGCGTGCCGC CGACAGGGGC GACGACGTGT ATGCCGCCGA TCCGTCCCGT 

1051 CAAAAATTGT GGCTGCGCTT CATCGGCGGC CGGTCGCATC AAAATATACG 

1101 GGGCGGCGCG GCTGCGGACG GGTGGCGCAA AGGCGTGCAA ATCGGCGGCG 

1151 AGGTGTTTGT ACGGCAAAAT GAAGGCAGCC GACTGGCAAT CGGCGTGATG 

1201 GGCGGCAGGG CCGGCCAGCA CGCATCAGTC AACGGCAAAG GCGGTGCGGC 

1251 AGGCAGTGAT TTGTATGGTT ATGGCGGGGG TGTTTATGCT GCGTGGCATC 

1301 AGTTGCGCGA TAAACAAACG GGTGCGTATT TGGACGGCTG GTTGCAATAC 

1351 CAACGTTTCA AACACCGCAT CAATGATGAA AACCGTGCGG AACGCTACAA 

14 01 AACCAAAGGT TGGACGGCTT CTGTCGAAGG CGGCTACAAC GCGCTTGTGG 

14 51 CGGAAGGCAT TGTCGGAAAA GGCAATAATG TGCGGTTTTA CCTACAACCG 

1501 CAGGCGCAGT TTACCTACTT GGGCGTAAAC GGCGGCTTTA CCGACAGCGA 

1551 GGGGACGGCG GTCGGACTGC TCGGCAGCGG TCAGTGGCAA AGCCGCGCCG 

1601 GCATTCGGGC AAAAACCCGT TTTGCTTTGC GTAACGGTGT CAATCTTCAG 

1651 CCTTTTGCCG CTTTTAATGT TTTGCACAGG TCAAAATCTT TCGGCGTGGA 

1701 AATGGACGGC GAAAAACAGA CGCTGGCAGG CAGGACGGCA CTCGAAGGGC 

17 51 GGTTCGGTAT TGAAGCCGGT TGGAAAGGCC ATATGTCCGC ACGCATCGGA 

1801 TATGGCAAAA GGACGGACGG CG AC AAAGAA GCCGCATTGT CGCTCAAATG 

1851 GCTGTTTTGA 



This corresponds to the amino acid sequence <SEQ ID 2992; ORF 990>: 

m990 .pep 
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1 MFRAQLGSNT RSTKIGDDAD FSFSDKPKPG TSHYFSSGKT DQNSSEYGYD 

51 EINIQGKNYN SGILAVDNMP VVKKYITEKY GADLKQAVKS QLQDLYKTRP 

101 EAWAENKKRT EEAYIAQFGT KFSTLKQTMP DLINKLVEDS VLTPHSNTSQ 

151 TSLNNI FNKK LHVKIENKSH VAGQVLELTK MTLKDSLWEP RRHSDIHTLE 

201 TSDNARIRLN TKDEKLTVHK DYAGGADFLF GYDVRESDEP ALTFEDKVSG 

251 QSGVVLERRP ENLKTLDGRK LIAAKTADSG SFAFKQNYRQ GLYELLLKQC 

301 EGGFCLGVQR LA1PEAEAVL YAQQAYAANT LFGLRAADRG DDVYAADPSR 

351 QKLWLRFIGG RSHQNIRGGA AADGWRKGVQ IGGEVFVRQN EGSRLAIGVM 

401 GGRAGQHASV NGKGGAAGSD LYGYGGGVYA AWHQLRDKQT GAYLDGWLQY 

4 51 QRFKHRINDE NRAERYKTKG WTASVEGGYN ALVAEGI VGK GNNVRFYLQP 

501 QAQFTYLGVN GGFTDSEGTA VGLLGSGQWQ SRAGIRAKTR FALRNGVNLQ 

551 PFAAFNVLHR SKSFGVEMDG EKQTLAGRTA L~CRFGIEAG WKGHMSARIG 

601 YGKRTDGDKE AALSLKWLF* 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 2993>: 

a990 . seq 

1 ATGTTCAGAG CTCAGCTTGG TTCAAATACT CGTTCTACCA AAATCGGCGA 

51 CGATGCCGAT TTTTCATTTT CAGACAAGCC GAAACCCGGC ACTTCCCATT 

101 ATTTTTCCAG CGGTAAAACC GATCAAAATT CATCCGAATA TGGGTATGAC 

151 GAAATCAATA TCCAAGGTAA AAACTACAAT AGCGGCATAC TCGCCGTCGA 

201 TAATATGCCC GTTGTTAAGA AATATATTAC AGATACTTAC GGGGATAATT 

251 TAAAGGATGC GGTTAAGAAG CAATTACAGG ATTTATACAA AACAAGACCC 

301 GAAGCTTGGG AAGAAAATAA AAAACGGACT GAGGAGGCGT ATATAGAACA 

3 51 GCTTGGACCA AAATTTAGTA TACTCAAACA GAAAAACCCC GATTTAATTA 

4 01 ATAAATTGGT AGAAGATTCC GTACTCACTC CTCATAGTAA TACATCACAG 
4 51 ACTAGTCTCA ACAACATCTT CAATAAAAAA TTACACGTCA AAATCGAAAA 
501 CAAATCCCAC GTCGCCGGAC AGGTGTTGGA ACTGACCAAG ATGACGCTGA 
551 AAGATTCCCT TTGGGAACCG CGCCGCCATT CCGACATCCA TATGCTGGAA 
601 ACTTCCGATA ATGCCCGCAT CCGCCTGAAC ACGAAAGATG AAAAACTGAC 
651 CGTCCATAAA GCGTATCAGG GCGGTGCGGA TTTCCTGTTC GGCTACGACG 
701 TGCGGGAGTC GGACAAACCC GCCCTGACCT TTGAAGAAAA AGTCAGCGGA 
7 51 CAATCCGGCG TGGTTTTGGA ACGCCGGCCG GAAAATCTGA AAACGCTCGA 
801 CGGGCGCAAA CTGATTGCGG CGGAAAAGGC AGACTCTAAT TCGTTTGCGT 
851 TTAAACAAAA TTACCGGCAG GGACTGTACG AATTATTGCT CAAGCAATGC 
901 GAAGGCGGAT TTTGCTTGGG CGTGCAGCGT TTGGCTATCC CCGAGGCGGA 
951 AGCGGTTTTA TATGCCCAAC AGGCTTATGC GGCAAATACT TTGTTCGGGC 

1001 TGCGTGCCGC CGACAGGGGC GACGACGTGT ATGCCGCCGA TCCGTCCCGT 

1051 CAAAAATTGT GGCTGCGCTT CATCGGCGGC CGGTCGCATC AAAATATACG 

1101 GGGCGGCGCG GCTGCGGACG GGCGGCGCAA AGGCGTGCAA ATCGGCGGCG 

1151 AGGTGTTTGT ACGGCAAAAT GAAGGCAGCC GGCTGGCAAT CGGCGTGATG 

1201 GGCGGCAGGG CTGGCCAGCA CGCATCAGTC AACGGCAAAG GCGGTGCGGC 

12 51 AGGCAGTTAT TTGCATGGTT ATGGCGGGGG TGTTTATGCT GCGTGGCATC 

1301 AGTTGCGCGA TAAACAAACG GGTGCGTATT TGGACGGCTG GTTGCAATAC 

1351 CAACGTTTCA AACACCGCAT CAATGATGAA AACCGTGCGG AACGCTACAA 

1401 AACCAAAGGT TGGACGGCTT CTGTCGAAGG CGGCTACAAC GCGCTTGTGG 

14 51 CGGAAGGCGT TGTCGGAAAA GGCAATAATG TGCGGTTTTA CCTGCAACCG 
1501 CAGGCGCAGT TTACCTACTT GGGCGTAAAC GGCGGCTTTA CCGACAGCGA 

15 51 GGGGACGGCG GTCGGACTGC TCGGCAGCGG TCAGTGGCAA AGCCGCGCCG 
1601 GCATTCGGGC AAAAACCCGT TTTGCTTTGC GTAACGGTGT CAATCTTCAG 
1651 CCTTTTGCCG CTTTTAATGT TTTGCACAGG TCAAAATCTT TCGGCGTGGA 
17 01 AATGGACGGC GAAAAACAGA CGCTGGCAGG CAGGACGGCG CTCGAAGGGC 

17 51 GGTTCGGCAT TGAAGCCGGT TGGAAAGGCC ATATGTCCGC ACGCATCGGA 
1801 TACGGCAAAA GGACGGACGG CGACAAAGAA GCCGCATTGT CGCTCAAATG 

18 51 GCTGTTTTGA 

This corresponds to the amino acid sequence <SEQ ID 2994; ORF 990. a>: 

a990.pep 

1 MFRAQLGSNT RSTKIGDDAD FSFSDKPKPG TSHYFSSGKT DQNSSEYGYD 

51 EINIQGKNYN SGILAVDNMP WKKYITDTY GDNLKDAVKK QLQDLYKTRP 

101 EAWEENKKRT EEAYIEQLGP KF"LKQKNP DLINKLVEDS VLTPHSNTSQ 

151 TSLNNI FNKK LHVKIENKSH VAGQVLELTK MTLKDSLWEP RRHSDIHMLE 

201 TSDNARIRLN TKDEKLTVHK AYQGGADFLF GYDVRESDKP ALTFEEKVSG 

251 QSGVVLERRP ENLKTLDGRK LIAAEKADSN SFAFKQNYRQ GLYELLLKQC 

301 EGGFCLGVQR LAI PEAEAVL YAQQAYAANT LFGLRAADRG DDVYAADPSR 

351 QKLWLRFIGG RSHQNIRGGA AADGRRKGVQ IGGEVFVRQN EGSRLAIGVM 
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4 01 GGRAGQHASV NGKGGA^ooY LHGYGGGVYA AWHQLRDKQT GAYLDGWLQY 

4 51 QRFKHRINDE NRAERYKTKG WTASVEGGYN ALVAEGVVGK GNNVRFYLQP 
501 QAQFTYLGVN GGFTDSEGTA VGLLGSGQWQ SRAGIRAKTR FALRNGVNLQ 

5 51 PFAAFNVLHR SKSFGVEMDG EKQTLAGRTA LEGRFGIEAG WKGHMSARIG 
601 YGKRTDGDKE AALSLKWLF* 

m990/a990 96.0% identity in 619 aa overlap 



10 20 30 40 50 60 

m990 .pep MFRAQLGSNTRSTKIGDDADFSFSDKPKPGTSHYFSSGKTDQNSSEYGYDEINIQGKNYN 
I | | | | | | I I I | I I I I I I I I t I I I I I i I M ! i I I I t I I ! I I I I I I ! I I I i I I I i t I t I I II 
a 990 MFRAQLGSNTRSTKIGDDADFSFSDKPKPGTSHYFSSGKTDQNSSEYGYDEINIQGKNYN 

10 20 30 40 50 60 



70 80 90 100 110 120 

m990 . pep SGILAVDNMPVVKKYITEKYGADLKQAVKSQLQDLYKTRPEAWAENKKRTEEAYIAQFGT 

| | M I I I M II i I f i I I : I I : I I : I I I : I I I I M I I I I I I I I I I I I I I I I ! I I : I 
a 990 SGILAVDNMPVVKKYITDTYGDNLKDAVKKQLQDLYKTRPEAWEENKKRTEEAYIEQLGP 

70 80 90 100 110 120 



130 140 150 160 170 180 

m990 . pep KFSTLKQTMPDLINKLVEDSVLTPHSNTSQTSLNNI FNKKLHVKIENKSHVAGQVLELTK 

ill Ml I I M II I I I M I ! I I I I I I I 1 I I M I I I i I I ! I I I I I i I I i !! I ! I M I I I 
a 9 90 KFS I LKQKNPDL I NKLVEDSVLTPHSNTSQTSLNN I FNKKLHVKIENKSHVAGQVLELTK 

130 140 150 160 17C 180 



190 200 210 220 230 240 

m990 . pep MTLKDSLWEPRRHSDIHTLETSDNARIRLNTKDEKLTVHKDYAGGADFLFGYDVRESDEP 
U M | ! I i t I I M I I I I I I I I I i II I I I I ! I M II I I I i I I I II I I I M I I M I I : I 
a 9 90 MTLKDSLWEPRRHSDIHMLETSDNARIRLNTKDEKLTVHKAYQGGADFLFGYDVRESDKP 

190 200 210 220 230 240 



250 260 270 280 290 300 

m990 . pep ALTFEDKVSGQSGWLERRPENLKTLDGRKLIAAKTADSGSFAFKQNYRQGLYELLLKQC 
1 | | | I : I M I I I I I I I M II I I I I M I I i S 11 M : 111:11111111111111111111 
a990 ALTFEEKVSGQSGVVLERRPENLKTLDGRKLIAAEKADSNSFAFKQNYRQGLYELLLKQC 
250 260 270 280 290 300 



310 320 330 340 350 360 

m990 .pep EGGFCLGVQRLAIPEAEAVLYAQQAYAANTLFGLRAADRGDDVYAADPSRQKLWLRFIGG 
I I I I I I! I I I i I I I ! I I I M I I i I II I I I M I I I 1 I I I I I I I I I I I I I I I I I I i I I I I I I 
a 9 90 EGGFCLGVQRLAIPEAEAVLYAQQAYAANTLFGLRAADRGDDVYAADPSRQKLWLRFIGG 
310 320 330 340 350 360 



370 380 390 400 410 420 

m990 . pep RSHQNIRGGAAADGWRKGVQIGGEVFVRQNEGSRLAIGVMGGRAGQHASVNGKGGAAGSD 

I i I I I I I I I! I I I I I I I I I I I I I I I I M I j 1 I I I I i I I I I I II I I II I I I I I I I I I ! I 
a990 RSHQNIRGGAAADGRRKGVQIGGEVFVRQNEGSRLAIGVMGGRAGQHASVNGKGGAAGSY 

370 380 390 400 410 420 



430 440 450 460 470 480 

m990 . pep LYGYGGGVYAAWHQLRDKQTGAYLDGWLQYQRFKHRINDENRAERYKTKGWTASVEGGYN 
I : I i I M I I I I I I i I I I I M I I 1 I I I I I II I I i I I I I M II 1 I I II I I I I I I II ! I II I I 
a 990 LHGYGGGVYAAWHQLRDKQTGAYLDGWLQYQRFKHRINDENRAERYKTKGWTASVEGGYN 
430 440 450 460 470 480 



490 500 510 520 530 540 

m990 . pep AL VAEG I VGKGNNVRFYLQPQAQ FT YLGVNGG FT DSEGTAVGLLGSGQWQ SRAGIRAKTR 

I | | | M : I i I I I I I I i I I 1 I I I I I M I I M I i I I I I I I I I I I I M 1 I I I if I I I I I i I i I 
a 990 ALVAEGWGKGNNVRFYLQPQAQFTYLGVNGGFTDSEGTAVGLLGSGQWQSRAGIRAKTR 

490 500 510 520 530 540 



550 560 570 580 590 600 

m990 . pep FALRNGVNLQPFAAFMVLHRSKSFGVEMDGEKQT LAGRTALEGRFGIEAGWKGHMSARIG 

I I I I I I I I I I I I 1 I I f I I I 1 I I I I I I I I I I I I I II I I I I i I I I I I I i I I I M I I II I I II 
a 990 FALRNGVNLQPFAAFWVLHRSKSFGVEMDGEKQT LAGRTALEGRFGIEAGWKGHMSARIG 
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610 520 
m990 . pep YGKRTDGDKEAALSLKWLFX 
! I I I I I I I i I I I 11 I I M I I 
a 9 90 YGKRTDGDKEAALSLKWLFX 

610 620 



The following partial DNA sequence was identified in A', gonorrhoeae <SEQ ID 2995>: 

g992 . seq 

1 ATGTTCAGAC GGCATCGGCA TTTGAAAAAT ATGCAGATTA AAAAAATCAT 

51 GAAATGGCTT CCCGTCGCCC TGTCGCTTTT GGGCGCGTTG GGTTATACGG 

101 GATATGACAG TGAGGCGGTG CGGACGGCGG TTGCCGTACT CGACGTACTC 

151 GGCACTGCAG GGGACGTGGG TTTCGACGCG CCCGTTCGCC GACGGGCATC 

201 GGCGAAATCC GGCCACAGCT ACACAGGCAC GGTGTCCAAA GTCTATGACG 

251 GCGATACCCT TCACGTCATC GACGGCGACG GCGCGAAACA TAAAATTCGG 

301 ATGGCGTATA TCGACGCACC GGAGATGAAA CAGGCTTACG GTACACGTTC 

351 GCGCGACAAC CTGCGCGCGG CGGCGGAGGG TAGGAAAGTC * "TGTACGTG 

401 TGTTTGAAAC CGACCGCTAT CAGCGCGAAG TGGCGCAGGT ATCCGCCGGC 

4 51 AAAACCGATT TGAACCTGAT GCAGGTGCAG GACGGGGCGG CGTGGCATTA 

501 TAAAAGTTAT GCTAAAGAAC AGCAGGATAA GGCGGATTTT GCCGACTATG 

551 CCGACGCTCA AATTCAGGCG GAAAGGGAAC GCAAAGGATT GTGGAAAGCT 

601 AAAAATCCGC AAGCGCCGTG GGCGTACCGC CGGGCAGGCA GGAGCGGCGG 

651 GGGCAATAAG GATTGGATGG ATTCCGTGGG CGAATGGTTG GGCATTTGGT 

701 AA 

This corresponds to the amino acid sequence <SEQ ID 2996 ORF 992. ng>: 

g992 .pep 

1 MFRRHRHLKN MQIKKIMKWL PVALSLLGAL GYTGYDSEAV RTAVAVLDVL 

51 GTAGDVGF DA PVRRRASAKS GHSYTGTVSK VYDGDTLHVI DGDGAKKKI R 

101 MAYI DAPEMK QAYGTRSRDN LRAAAEGRKV SVRVFETDRY QREVAQVSAG 

151 KTDLNLMQVQ DGAAWHYKSY AKEQQDKADF ADYADAQIQA ERERKGLWKA 

201 KNPQAPWAYR RAGRSGGGNK DWMDSVGEWL GIW* 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 2997>: 

m992 . seq 

1 ATGTTCAGAC GGCATCGGCA TTTGAAAAAT ATGCAGATTA AAAAAATCAT 

51 GAAATGGCTT CCCGTCGCCC TGTCGCTTTT GGGTGCGTTG GGTTATACGG 

101 GGTACGGCAG CGAGGCGGTG CGGACGGCGG TTGCCGTACT CGACGTACTC 

151 GGCGCGGCAG GGGACGCGGG TTCCGACGCG CCCGCCCGCC GCCGAGCATC 

201 GGCGAAATCC GGCCACCGCT ACACAGGCAC GGTGTCCAAA GTCTATGACG 

251 GCGACACCCT TCACGTTATC GACGGCGACG GCGCGAAACA CAAAATCCGG 

301 ATGGCGTATA TCGACGCGCC GGAGATGAAA CAGGCTTACG GCACGCGTTC 

351 GCGCGACAAC CTGCGCGCGG CGGCGGAAGG CAGGAAAGTC AGCGTGCGCG 

401 TGTTCGATAC CGACCGCTAC CAGCGCGAAG TGGCGCAGGT TTCTGTCGGC 

451 AAAACCGATT TGAACCTGAT GCAGGTGCAG GACGGGGCGG CGTGGCATTA 

501 TAAAAGTTAT GCTAAAGAAC AGCAGGATAA GGCGGATTTT GCCGATTATG 

551 CCGACGCTCA AATTCAGGCG GAAAGGGAAC GCAAAGGATT GTGGAAAGCT 

601 AAAAATCCGC AAGCGCCGTG GGCGTACCGC CGAGCAGGCA GGAGCGGCGG 

651 GGGCAATAAG GATTGGATGG ATGCCGTGGG CGAATGGTTG GGCATTTGGT 

701 AA 

This corresponds to the amino acid sequence <SEQ ID 2998; ORF 992>: 

m992 .pep 

1 MFRRHRHLKN MQIKKIMKWL PVALSLLGAL GYTGYGSEAV RTAVAVLDVL 

51 GAAGDAGS DA PARRRASAKS GHRYTGTVSK VYDGDTLHVI DGDGAKHKIR 

101 MAYI DAPEMK QAYGTRSRDN LRAAAEGRKV SVRVFDTDRY QREVAQVSVG 

151 KTDLNLMQVQ DGAAWHYKSY AKEQQDKADF ADYADAQIQA ERERKGLWKA 

201 KNPQAPWAYR RAGRSGGGNK DWMDAVGEWL GIW* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 

ORF 992 shows 96.1% identity over a 233 aa overlap with a predicted ORF (ORF 992) from 
N. gonorrhoeae 



m992/g992 96.1% identity in 233 aa overlap 
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10 20 30 40 50 60 

MFRRHRHLKNMQIKKIMKWLPVALSLLGALGYTGYGSEAVRTAVAVLDVLGAAGDAGSDA 

| | ! | | | 1 | i | | | I I j I I ! I I I I I I i I I t I I I I I I 1 I M I I I I I M I I I t I : I i I : I M 
MFRRHRHLKNMOIKKIMKWLPVALSLLGALGYTGVDSEAVRTAVAVLDVLGTAGDVGFDA 
10 20 30 40 50 60 



10 80 90 100 110 120 

i992.pep PARRRASAKSGHRYTGTVSKVYDGDTLHVI DGDGAKHKIRMAY I DAPEMKQAYG7R.SRDN 

I : | | | ( t I f I I | | | I I I I I I I ! 1 I I I i ! I I ! I I 1 t I I ! I I I I I I I I i I I I I I M M I 1 ! 
9 92 pVRRRASAKSGHS YTGTVSKVYDGDTLH V IDG DGAKHK I PJ^AY I DAPEMKQAYGTRSRDN 

70 80 90 100 110 120 



130 140 150 160 170 180 

i9 92 pep LRAAAEGRKVSVRVFDTDRYQREVAQVSVGKTDLNLMQVQDGAAWH YKSYAKEQQDKADF 

1 i | | I I j I I I 1 I I I I : I j I I I I 1 ! t I I I : i M t I t i I II I I I I I I I i I I I 1 I I I I I I I i i 
992 LRAAAEGRKVSVRVFETDRYQREVAQVSAGKTDLNLMQVQDGAAWH YKSYAKEQQDKADF 

130 140 150 160 170 180 

190 200 ::: 220 230 

■992 . pep ADYADAQIQAERERKGLWKAKNPQAPWAYRRAGRSGGGNKDWMDAVGEWLGIWX 
I I I I I I I I I I I I I I I I ! I I I I I I I I II II I I I I I I I I M I I i M : II I I I I I I I 
992 ADYADAQIQAERERKGLWKAKNPQAPWAYRRAGRSGGGNKDWMDSVGEWLGIWX 
190 200 210 220 230 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 2999>: 

a992 . seq 

1 ATGTTCAGAC GGCATCGGCA TTTGAAAAAT ATGCAGATTA AAAAAATCAT 

51 GAAATGGCTT CCCGTCGCCT TGTCGCTTTT GGGTGCGTTG GGTTATACGG 

101 GGTACGGCAG CGAGGCGGTG CGGACGGCGG TTGCCGTACT CGACGTACTC 

151 GGCGCGGCAG GGGACGCGGG TTCCGACGCG CCCGCCCGCC GCCGAGCATC 

201 GGCGAAATCC GGCCACCGCT ACACAGGCAC GGTGTCCAAA GTCTATGACG 

251 GCGACACCCT TCACGTTATC GACGGCGACG GCGCGAAACA CAAAATCCGG 

301 ATGGCGTATA TCGACGCGCC GGAGATGAAA CAGGCTTACG GCACGCGTTC 

351 GCGCGACAAC CTGCGCGCGG CGGCGGAAGG CAGGAAAGTC AGCGTCCGCG 

401 TGTTCGACAC CGACCGCTAC CAG^C -GAAC TGC"~ a GGT TTCTGTCGGC 

4 51 AAAACCGATT TGAACCTGAT GCAGGTGCAG GACGGGGCGG CGTGGCATTA 

501 TAAAAGTTAT GCTAAAGAAC AGCAGGATAA GGCGGATTTT GCCGATTATG 

551 CCGACGCTCA AATTCAGGCG GAAAGGGAAC GCAAAGGATT GTGGAAAGCT 

601 AAAAATCCGC AAGCGCCGTG GGCGTACCGC CGGGCAGGCA GGAGCGGCGG 

651 GGGCAATAAG GATTGGATGG ATGCCGTGGG CGAATGGTTG GGCATTTGGT 

701 AA 

This corresponds to the amino acid sequence <SEQ ID 3000; ORF 992. a>: 

a992 .pep 

1 MFRRHRHLKN MQIKKIMKWL PVALSLLGAL GYTGYGSEAV RTAVAVLDVL 

51 GAAGDAGS DA PARRRASAKS GHRYTGTVSK VYDGDTLHVI DGDGAKHKIR 

101 MAYI DAPEMK QAYGTRSRDN LRAAAEGRKV SVRVFDTDRY QREVAQVSVG 

151 KTDLNLMQVQ DGAAWHYKSY AKEQQDKADF ADYADAQIQA ERERKGLWKA 

201 KNPQAPWAYR RAGRSGGGNK DWMDAVGEWL GIW* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. meningitidis 

ORF 992 shows 100.0% identity over a 233 aa overlap with a predicted ORF (ORF 992) from 
N. meningitidis 



a992/m992 100.0% identity in 233 aa overlap 

10 20 30 40 50 60 

a992 .pep MFRRHRHLKNMQIKKIMKWLPVALSLLGALGYTGYGSEAVRTAVAVLDVLGAAGDAGSDA 
| I M I I I I ! I I ! M I I I I I I I I I I E I I I I I I i M I I ! I I ! I I I I I i i I i I i I ! I I I I I! I 
m992 MFRRHRHLKNMQIKKIMKWLPVALSLLGALGYTGYGSEAVRTAVAVLDVLGAAGDAGSDA 

10 20 30 40 50 60 

70 80 90 100 110 120 

a992 .pep PARRRASAKSGHRYTGTVSKVYDGDTLHVIDGDGAKHKIRMAYIDAPEMKQAYGTRSRDN 
I I | I I I I I I I I i 1 I I I I I I I I I I I I I I i I I I ! I I I I I I I II I I II I I I I I I I I I I I ! I I I 
m992 PARRRASAKSGHRYTGTVSKVYDGDTLHVI DGDGAKHKI RMAY I DAPEMKQAYGTRSRDN 

70 80 90 100 110 120 

130 140 150 160 17 r 180 
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a992 . pep LRAAAEGRKVSVRVFDTDRYQREVAQVSVGKTDLNLMQVQDGAAWHYKS YAKEQQDKADF 

I I ! f i I I I I I I I I I I I II I I I I I 1 I I I 1 ! I i I I I I I i I I I 1 I I ! ! I ! I 1 I I i I ! I I I I I t 
m992 LRAAAEGRKVSVRVFDTDRYQREVAQVSVGKTDLNLMQVQDGAAWHYKS YAKEQQDKADF 

130 140 ISO 160 170 180 



190 200 210 220 230 

a992 . pep ADYADAQIQAERERKGLWKAKNPQAPWAYRRAGRSGGGNKDWMDAVGEWLGIWX 
I I i I I I I I I I I I I I I I I I I I I I ! II I I I I I I I I I I I I I I I I I I I I ! II I I I I I I 
m992 ADYADAQIQAERERKGLWKAKNPQAPWAYRRAGRSGGGNKDWMDAVGEWLGIWX 

190 200 210 220 230 



The following partial DNA sequence was identified in N. gonorrhoeae <SEQ ID 3001>: 

g993 . seq 

1 CTGAAAGTCG TATTGGGCAG TTTTCAAGGC CCTTTGGATC TGCTGCTCTA 

51 CCTTATCCGC AAGCAGAACA TCGATG^TCT CGATATTCCG ATGGTGGAAA 

101 TTACCGGGCA GTATCTGCAC TATATTGCCC AAATGGAAGC CTATCAGTTT 

151 GATTTGGCGG CGGAATATCT TTTGATGGCG GCAATGCTGA TTGAAATCAA 

201 ATCGCGCCTG CTGCTGCCGC GTACCGAAGC CGTCGAAGAC GAAGAGGCCG 

251 ACCCGCGTGC CGAGTTGGTG CGCCGTCTGC TTGCCTACGA GCAAATGAAA 

301 CTGGCGGCGC AGGGTTTGGA CGCGCTGCCG CGTGCGGGAC GGGATTTCGC 

351 GTGGGCTTAC CTGCCGCTGG AAATTGCAGC CGAGACGAAG CTGCCCGAGG 

401 TTTACATCGC CGATTTGATG CAGGCATGGT TGGGCATTCT TTCTCGGGCA 

451 AAACATACGC GCAGCCACGA AGTAATCCAA GAAACCCTTT CCGTGCGCGC 

501 GCAAATGACG GCAATCCTGC GCCGTTTGAA CGAACACGGG ATATGCAGGT 

551 TTCACGCCCT GTTCAATCCC GAACAGGGCG CGGCTTACGT GATCGTCAA.C 

601 TTCATCGCCC TGTTGGAGCT TGCCAAAGAA GGATTGGTCG GAATCGTACA 

651 GGAAGACGGT TTCGGAGAAA TCCGAATCAG CCTCAATCAT GAGGGGGCGC 

701 ATTCAGACGG CATTTTCGGC ACACGGGGCG GGCGCGATGT C7TCTAA 



This corresponds to the amino acid sequence <SEQ ID 3002 ORF 993. ng>: 

g993 .pep 

1 LKVVLGSFQG PLDLLLYLIR KQNIDVLDIP MVEITGQYLH YIAQMEAYQF 

51 r T \A£YLLMA AKI.IEIKSRL LLPRTEAVED EEADPRAELV RRLLAYEQMK 

101 LAAQGLDALP RAGRDFAWAY LPLEIAAETK LPEVYIADLM QAWLGILSRA 

151 KHTRSHEVIQ ETLSVRAQMT AILRRLNEHG ICRFHALFNP EQGAAY VIVN 

201 FIALLELAKE GLV GIVQEDG FGEIRISLNH EGAHSDGIFG TRGGRDVF* 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 3003>: 

m993 . seq 

1 TTGAAAGTCG TATTGGGCAG CTTCCAAGGC CCTTTGGATC TACTGCTGTA 

51 TCTGATCCGC AAACAGAATA TCGACGTACT GGATATTCCG ATGGTGAAGA 

101 TTACCGAGCA GTATCTGCAC TACATCGCCC AAATAGAAAC CTATCAGTTT 

151 GATTTGGCGG CGGAATATCT TTTGATGGCA GCAATGCTGA TTGAAATCAA 

-201 ATCGCGCCTG CTGCTGCCGC GTACCGAAAC CGTCGAAGAC GAAGAAGCCG 

251 ACCCGCGTGC CGAGTTGGTG CGCCGCCTGC TGGCTTACGA ACAGATGAAG 

301 CTGGCGGCGC AGGGTTTGGA CGCGCTGCCC CGAGCCGGAC GGGATTTCGC 

351 GTGGGCTTAC CTGCCGCTGG AAATTGCCGT CGAAGCCAAG CTGCCCGAAG 

■101 TCTATATTAC CGACTTGACG CAAGCGTGGC TGGGTATTTT GTCTCGGGCA 

451 AAACACACGC GCAGCCACGA AGTAATCAAA GAAACCATCT CCGTGCGCGC 

501 GCAAATGACG GCAATCCTGC GCCGTTTGAA CGGACACGGA ATATGCAGGT 

551 TTCACGACCT GTTCAATCCC AAACAGGGCG CGGCTTACGT GGTCGTCAAC 

601 TTCATCGCAC TGTTGGAGCT TGCCAAAGAA GGATTGGTCA GAATCGTGCA 

651 GGAAGACGGT TTCGGAGAAA TCCGAATCAG CCTCAATCAT GAGGGGGCGC 

701 ATTCAGACGG CATTTCCGGC ACACGAGGCG GGCGCGATGT GTTCTAA 



This corresponds to the amino acid sequence <SEQ ID 3004; ORE 993>: 

m993 .pep 

1 LKVVLGSFQG PLDLLLYLIR KQNIDVLDIP MVKITEQYLH YIAQIETYQF 

51 DLAAEYLLMA AMLIEIKSRL LLPRTETVED EEADPRAELV RRLLAYEQMK 

101 LAAQGLDALP RAGRDFAWAY LPLEIAVEAK LPEVYITDLT QAWLGILSRA 

151 KHTRSHEVIK ETISVRAQMT AILRRLNGHG ICRFHDLFNP KQGAAYVVVN 

201 FIALLELAKE GLV RIVQEDG FGEIRISLNH EGAHSDGISG TRGGRDVF* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 

ORF 993 shows 93.1% identity over a 248 aa overlap with a predicted ORF (ORF 993) from 
N. gonorrhoeae 
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m993/g993 93.1% identity in 24S aa overlap 

10 20 30 40 50 60 

m99 3 .pep LKVVLGSFQGPLDLLLYLI RKQNI DVLDI PMVKITEQYLHY I AQI ETYQFDLAAEYLLMA 

! ! ! ! I ! ! ! ! I ! I ! ! I I ! ! ! I I I I ! I ! ! ! ! I I ! : f I ! I 1 I I I i i : ! : I I ! 1 ! I i ! i I i I i 
g99 3 LKVVLGSFQGPLDLLLYLI R.KQN I DVLDI PMVEITGQYLHYI AQMEAYQFDLAAEYLLMA 

10 20 30 40 50 50 

70 80 90 100 110 120 

m99 3 . pep AMLIEIKSRLLLPRTETVEDEEADPRAELVRRLLAYEQMKLAAQGLDALPF.AGRDFAWAY 
j j I I I 1 I I I I I I I I ! I : I I I I I ! I j I I I ! II I I I I I I I I I I I I I I II I I 1 I i II I I I I ! i 
g99 3 AMLIEIKSRLLLPRTEAVEDEEADPRAELVRRLLAYEQMKLAAQGLDALPRAGRDFAWAY 

70 80 90 100 110 120 

130 140 150 160 170 180 

m993 . pep LPLEIAVEAKLPEVYITDLTQAWLGI LSRAKHTRSHEVIKETISVRAQMTAI LRRLNGHG 

I I I I I I : 1 : II I j I I I : I I II I I I I II I I I I I I I I I I I : I I : I I II I I I i I I I I I I II 
g 99 3 LPLEIAAETKLPEVYIADLMQAWLGILSRAKHTRSHEVIQETLSVRAOMTAILRRLNEKG 

130 140 150 160 170 160 

193 200 210 220 230 240 

m993 .pep ICRFHDLFNPKQGAAYVWNFIALLELAKEGLVRI VQEDGFGEI RISLNHEGAHSDGI SG 

Mill I 1 I I : 1 I I 1 I 1 - i I I I I I I I I M I M I i I I i I) 1 I I 1 1 I I I I ! I M i I I 1 I 1 
g99 3 I CRFHALFNPEQGAAYVIVNFIALLELAKEGLVGI VQEDGFGEI RISLNHEGAHSDGI FG 

190 200 210 220 230 240 

249 

m99 3.pep TRGGRDVFX 
I I ! M I I I I 
g99 3 TRG^.DVFX 



following partial DNA sequence was identified in N. meningitidis <SEQ ID 3005>: 

seq 

1 CTGAAAGTCG TATTGAGCAG TTTTCAAGGC CCTTTGGATC TGCTGCTCTA 

51 CCTTATCCGC AAGCAGAACA TCGATGTTCT CGATATTCCG ATGGTGAAGA 

101 TTACCGAACA GTATCTGCAC TACATCGCCC AAATAGAAAC CTATCAGTTT 

151 GATTTGGCGG CGGAATATCT TTTGATGGCA GCAATGCTGA TTGAAATCAA 

201 ATCGCGCCTG CTGCTGCCGC GTACCGAAAC CGTCGAAGAC GAAGAAGCCG 

251 ACCCGCGTGC CGAGTTGGTG CGCCGCCTGC TGGCTTACGA GCAGATGAAG 

301 CTGGCGGCAC AAGGGTTGGA TGCGCTTCCT CGTGCGGGCC GGGATTTCGC 

351 ATGGGCATAC CTGCCACTGG AAATTGCCGT CGAAGCCAAG CTGCCCGAAG 

401 TCTATATTAC CGACTTGACG CAGGCGTGGC TGAGTATTTT GTCTCGGGCA 

4 51 AAACATACGC GCAGCCACGA AGTTATCAAA GAAACCATCT CCGTGCGCGC 

501 GCAAATGACG GCAATCCTGC GCCGTTTGAA CAAACACGGG ATATGCAGGT 

551 TTCACGACCT GTTCAATCCC GAACAGGGCG CGGCTTACGT GGTCGTCAAC 

601 TTCATCGCAC TGTTGGAGCT TGCCAAAGAA GGTTTGGTCG GAATCGTACA 

651 GGAAGTCGGT TTCGGAGAAA TCCGAATCAG CCTCAATCAT GAGGGGGCGC 

701 ATTCAGACGG CATTTCCGGC ACACGGGGCG GGCGCGATGT GTTCTAA 

This corresponds to the amino acid sequence <SEQ ID 3006; ORF 993. a>: 

a993 .pep 

1 LKVVLSSFQG PLDLLLYLIR KQNIDVLDIP MVKITEQYLH YIAQIETYQF 

51 DLAAEYLLMA AMLIEIKSRL LLPRTETVED EEADPRAELV RRLLAYEQMK 

101 LAAQGLDALP RAGRDFAWAY LPLEIAVEAK LPEVYITDLT QAWLS ILSRA 

151 KHTRSHEVIK ETISVRAQMT AILRRLNKHG ICRFHDLFNP EQGAAY VWN 

201 FIALLELAKE GLV GIVQEVG FGEIRISLNH EGAHSDGISG TRGGRDVF* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. meningitidis 

ORF 993 shows 97.6% identity over a 248 aa overlap with a predicted ORF (ORF 993) from 
N. meningitidis 



The 

a993. 



a993/m993 97.6% identity in 248 aa overlap 

10 20 30 40 50 60 

a99 3 -pep LKVVLSSFQGPLDLLLYLI RKQNI DVLDI PMVKITEQYLHY I AQI ETYQFDLAAEYLLMA 

I I I I I : I ! I I I I I I I I I I I I I 1 t I I I I I I ! I I I I I I I I I I I II I I I I I I I I I I I I I I I I I 
m993 LKVVLGSFQGPLDLLLYLI RKQNI DVLDI PMVKITEQYLHYI AQI ETYQFDLAAEYLLMA 
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10 20 30 40 50 60 

70 80 90 100 110 120 

a99 3 .pep AMLIEI KSRLLLPRTETVEDEEADPRAELVRRLLAYEQMKLAAQGLDALPRAGRDFAWAY 

I I I I I I I I I I I I i I I I I I I I I! i I I I I 1 M ! I I f I I I I I t t I I I t I I I I I I i I I II I I I I 
m99 3 AMLIEIKSRLLLPRTETVEDEEADPRAELVRRLLAYEQMKLAAQGLDALPRAGRDFAWAY 
70 80 90 100 110 120 

130 140 150 160 170 ISO 

a993. pep LPLEIAVEAKLPEVYITDLTQAWLS ILSRAKHTRSHEVIKETT SVRAQMTAILRRLNKHG 

I I I I I I I I ! I I I I I I f I I f I I I I i : I I ! f I I I I I ! II ! t I I I I I I I I ! I I I I I | | | | | | 
m9 9 3 L PLEI AVEAKL PEVY I TDLTQAWLGI L5 RAKHTRSKEV IKETI S VRAQMTAI LRRLNGHG 

130 140 150 160 170 130 

190 200 210 220 230 240 

d993 . pep ICRFHDLFNPEQGAAYVVVNFIALLELAKEGLVGIVQEVGFGEIRISLNHEGAHSDGISG 
I I I I I I I I I I : I I I I I I I I I I I I I I I I II I I I I Mil I I I I I I I I I I I I I f | | | I | 1 | 
m993 ICRFHDLFNPKQGAAYVVVNFIALLELAKEGLVRIVQEDGFGEI RI SLNHEGAHSDGISG 

190 200 210 220 230 240 

249 

a99 3.pep TRGGRDVFX 
I I II I I I I ! 
m993 TRGGRDVFX 



The following partial DNA sequence was identified in N. gonorrhoeae <SEQ ID 3007>: 

g996 . seq 

1 ATGAACAGAA GAACCTTCCT CCTCGGCGCA GGCGCGTTGC TTCTTACCGC 

51 CTGCGGCAGA AAATCCGCCC GAACCCACGC CAAAATTCCC GAAGGAAGCA 

101 CCGTGCTTGC CTTGGGCGAT TCGCTCACCT TCGGCTACGG AGCAAACCCC 

151 GGCGAATCCT ACCCCGCGCA ACTGCAAAAA CTGACGGGTT GGAATATTGT 

201 CAACGGCGGC GTATCGGGCG ATACGTCCGC GCAAGCCCTA TCGCGCCTGC 

2 51 CCGCGCTGTT GGCACGCAAA CCCAAGCTTG TGATTGTCGG CATAGGCGGC 

3 01 AACGACTTTC TGCGCAAAGT TCCCGAGGAG CAGACCCGCG CCAATATCGC 

3 51 GAAAATCATC GAAACCGTGC AAAAGGAAAA CATTCCCGCC GTCCTCGTCG 

4 01 GCGTGCCGCA CATCACACTG GGCGCGTTGT TCGGGCATTT GAGCGACCAT 
4 51 CCGCTGTATG AGGATTTGTC CGAGGAATAC GGCATTCCGT TGTTCGGCGG 
501 CGCGTGGGCG GAAATTTTGG GCAATAATAA TCTGAAATCC GACCAAATCC 
551 ACGCCAACGG CAAAGGCTAT CGGAAATTCG CCGAAAATTT GAATCAATTT 
601 TTGAGAAAAC ATGGGTTTAG ATAA 

This corresponds to the amino acid sequence <SEQ ID 3008 ORF 996. ng>: 

g996 .pep 

1 MNRRTFLLGA GALLLTA CGR KSARTHAKIP EGSTVLALGD SLTFGYGANP 

51 GESYPAQLQK LTGWNI VNGG VSGDTSAQAL SRLPALLARK PKLVIVGIGG 

101 NDFLRKVPEE QTRANIAKII ETVQKEN IPA VLVGVPHITL GALF GHLSDH 

151 PLYEDLSEEY GIPLFGGAWA EI LGNNNLKS DQIHANGKGY RKFAENLNQF 

201 LRKHGFR* 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 3009>: 

m996 . seq 

1 ATGAACAGAA GAACCTTCCT CCTCGGCGCA GGCGCGTTGC TGCTTACCGC 

51 CTGCGGCAGA AAATCCGCCC GAACCCACGC CAAAATTCCC GAAGGAAGCA 

101 CCGTACTTGC CTTGGGCGAT TCGCTTACCT TCGGCTACGG CGCAAACCCT 

151 GGCGAATCCT ACCCCGCGCA ACTGCAAAAA CTGACGGGTT GGAATATTGT 

2 01 CAACGGCGGC GTATCGGGCG ATACATCTGC CCAAGCCCTG TCGCGCCTGC 

2 51 CCGCGCTGTT GGCACGCAAA CCCAAGCTTG TGATTGTCGG CATAGGCGGC 
301 AACGACTTTC TGCGCAAAGT TCCCAAGGAG CAGACCCGCG CCAATATCGC 

3 51 GAAAATCATC GAAACCGTGC AGAAGGAAAA CATCCCCGCC GTCCTCGTCG 
401 GCGTGCCGCA CATCACACTG GGTGCGTTGT TCGGGCATTT GAGCGATCAT 

4 51 CCGCTGTATG AGGATTTGTC CGAGGAATAC GGCATTCCGC TGTTCGGCGG 
501 CGCGTGGGCG GAAATTTTGG GCGATAATAA TCTGAAATCC GACCAAATCC 
551 ACGCCAACGG CAAAGGCTAT CGGAAATTTG CCGAAGATTT GAATCAATTT 
601 TTGAGAAAAC AGGGGTTTAG ATAA 

This corresponds to the amino acid sequence <SEQ ID 3010; ORF 996>; 

m996.pep 

1 MNRRTFLLGA GALLLTA CGR KSARTHAKIP EGSTVLALGD SLTFGYGAi.'. 

51 GESYPAQLQK LTGWNIVUGG VSGDTSAQAL SRLPALLARK PKLVIVGIGG 
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101 NDFLRKVPKE QTRANIAKII ETVQKEN I ?A VLVGVPHITL GALF GHLSDH 
151 PLYEDLSEEY GIPLFGGAWA EILGDNNLKS DO I HANGKGY RKFAEDLNQF 
201 LRKQGFR 

Computer analysis of this ammo acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 

ORF 996 shows 98. 1% identity over a 207 aa overlap with a predicted ORF (ORF 996) from 
N. gonorrhoeae 

m996/g996 98.1% identity in 207 aa overlap 

10 20 30 40 50 60 

m9 96 . pep MNRRTFLLGAGALLLTACGRKSARTHAKIPEGSTVLALGDSLTFGYGANPGESYPAQLQK 
I I I f I I I I M I I I I I M I I I I I M I I I I I I I II I I I I I | | I I 1 | I | | | | | | | | | | | j j | | 
g996 MNRRTFLLGAGALLLTACGRKSARTHAKI PEGSTVLALGDSLTFGYGANPGES YPAQLQK 

10 20 30 40 50 60 

70 80 90 100 110 120 

m9 96.pep LTGWNIVNGGVSGDTSAQALSRLPALLARKPKLVI VGIGGNDFLRKVPKEQTRANIAKI I 

M I I I I I i ! 1 I I 1 I M I I I 1 I I I I I I I 1 I I 1 I I I I I I I I I I M I ! ] I : I I M I I II I I I 
g9 96 LTGWNI VNGGVSGDTSAQALSRLPALLARKPKLVI VGI GGNDFLRKVPEEQTRANIAKI I 

70 80 90 100 110 120 

130 140 150 160 170 180 

m996.pep ETVQKEN I PAVLVGVPHITLGALFGHLSDHPLYEDLSEEYGI PLFGGAWAEILGDNNLKS 

1 If ! I I I I I I I I ! I I I I ! I I I I I I i I I t I I II I I I I I i M I I 1 1 | I I I M I I I i : M j | » 
g9 9 6 ETVQKENI PAVLVGVPHITLGALFGHLSDHPLYEDLSEEYGI PLFGGAWAEI LGNNN1KS 

130 140 150 160 170 130 

190 200 
m996.pep DQIHANGKGYRKFAEDLNQFLRKQGFR 
I I I I I I I I I E I I I I I : I I I i I I I : I II 
g9 96 DQIHANGKGYRKFAENLHQFLRKHGFRX 
190 200 



The following partial DNA sequence was identified in N. meningitidis <SEQ ID 301 1>: 

a996. seq 

1 ATGAACAGAA GAACCTTCCT CCTCGGCGCA GGCGCGTTGC TCCTTACCGC 

51 CTGCGGCAGA AAATCCGCCC GAACCCACGC CAAAATTCCC GAAGGAAGCA 

101 CCGTACTTGC CTTGGGCGAT TCGCTTACCT TCGGCTACGG CGCAAACCCC 

151 GGCGAATCCT ACCCCGCGCA ACTGCAAAAA CTGACGGGTT GGAATATTGT 

201 CAACGGCGGC GTATCGGGCG ATACATCCGC CCAAGCCCTG TCGCGCCTGC 

2 51 CCGCGCTGTT GGCACGCAAA CCCAAGCTTG TGATTGTCGG CATAGGCGGC 
301 AACGACTTTC TGCGCAAAGT TCCCAAGGAG CAGACCCGCG CCAATATCGC 

3 51 GAAAATCATC GAAACCGTGC AGAAGGAAAA CATCCCCGCC GTCCTCGTCG 

4 01 GCGTGCCGCA CATTACCTTG GGCGCGTTGT TCGGGCATTT GAGCGATCAT 
4 51 CCGCTGTATG AGGATTTGTC CGAGGAATAC GGCATTCCGC TGTTCGGCGG 
501 CGCGTGGGCG GAAATTTTGG GCGATAATAA TCTGAAATCC GACCAAATCC 
551 ACGCCAACGG CAAAGGCTAT CGGAAATTTG CCGAAGATTT GAATCAATTT 
601 TTGAGAAAAC AGGGGTTTAG ATAA 

This corresponds to the amino acid sequence <SEQ ID 3012; ORF 996. a>: 

a996.pep 

1 MNRRTFLLGA GALLLTA CGR KSARTHAKIP EGSTVLALGD SLTFGYGANP 
51 GES YPAQLQK LTGWNI VNGG VSGDTSAQAL SRLPALLARK PKLVIVGIGG 
101 NDFLRKVPKE QTRANIAKII ETVQKEN I PA VLVGVPHITL GALF GHLSDH 
151 PLYEDLSEEY GIPLFGGAWA EILGDNNLKS DQIHANGKGY RKFAEDLNQF 
201 LRKQGFR* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. meningitidis 

ORF 996 shows 100.0% identity over a 207 aa overlap with a predicted ORF (ORF 996) from 
N. meningitidis 

a996/m996 100.0% identity in 207 aa overlap 

10 20 30 40 50 60 

a996.pep MNRRTFLLGAGALLLTACGRKSARTHAKI PEGSTVLALGDSLTFGYGANPGES YPAQLQK 
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I I I I I t I I I I I I I I I I I I I ! I ! I I I I I I I I I I I i I I I I I ! ! I I ! I I I i I 1 j I I I I I I I | i 
m9 9 6 MNRRTFLLGAGALLLTACGRKSARTHAKIPEGSTVLALGDSLTFGYGANPGESYPAQLQK 
10 20 30 40 50 60 

70 80 90 100 110 120 

a996. pep LTGWNI VNGGVSGDTSAQALSRLPALLARKPKLVI VGIGGNDFLRKVPKEQTRANIAKI I 

I I M I I I If I If I I I ! I t M I ! I I I I I I I II I I I i I I i I i I I I f I i I I ] I ! I I | | | | | | | 
m9 9 6 LTGWNI VNGGVSGDTSAQALSRLPALLARKPKLVI VGIGGNDFLRKVPKEQTRANIAKI I 

™ 80 90 100 110 120 

130 140 150 160 170 180 

a996 . pep ETVQKENI PAVLVGVPHITLGALFGHLSDHPLYEDLSEEYGI PLFGGAWAEI LGDNNLKS 

f I I I I M I I I I I ! I I I I 1 I f I 1 I I I I I M I I I I I I I I | | I | I t ! | ■ | | | | | f [ | | | | j | 
m996 ETVQKENI PAVLVGVPH ITLGALFGHLSDHPLYEDLSEEYGI PLFGGAWAEI LGDNNLKS 

130 140 150 160 170 180 

190 200 
a996 . pep DQIHANGKGYRKFAEDLNQFLRKQGFRX 

I I I I I I I I I I I I f I I I I I I I I I I I t I I 
m9 9 6 DQIHANGKGYRKFAEDLNQFLRKQGFR 

190 200 



The following partial DNA sequence was identified in N. gonorrhoeae <SEQ ID 3013>: 

g997.seq (partial) 

1 ATGATGAACA CGCCGCATCC GCGCCCGAAA ATCGCCGTCA TCGGCGCAGG 

51 CTGGGCCGGC TTGTCCGCCG CCGTCACCTT GGCGCGGCAC GCCGACGTTA 

101 CCCTGTTTGA AGCCGGCCGG CAGGCGGGCG GAAGGGCGCG CACACTGGCC 

151 GGAAATACCG ACGGTTTCGG TTTTTTGGAC AACGGGCAGC ACATTTTGCT 

201 CGGCGCATAC CGGGGCGTGT TGCGCCTGAT GAAAACCATC GGTTCAGACC 

251 CCCGTGCCGC CTTTTTGCGC GTACCGCTGC ACTGGCATAT GCACGGCGGT 

301 TTGCAGTTCC GCGCCCTCCC CCTGCCCGCG CCGCTGCATA TTTTGGGCGG 

3 51 CGTGCTGCTT GCCCGGCGCG TACCGTCCGC ATTCAAAGCC AAACTGCTTG 

4 01 CCGATATGTC CGATTTGCAG AAGTCCGCAC GCCTCGGACA GCCCGACACG 
4 51 ACAGTTGCAC AATGGCTGAA ACAGCGGAAC GTGCCGCGTG CCGCCGTAAT 
501 GCAGTTTTGG CAGCCCTTGG TCTGGGGCGC GCTCAACACG CCTTTGGAAA 
551 CCGCAAGCCT GCGCGTGTTG TGCAACGTTT TGTCCGACGG CGTGCTGACG 
601 AAAAAATCCG GCAGCGACTA TCTCCTACCC AAACAGGATT TGGGCGCAAT 
651 CGTCGCCGAA CCCGCCTTGG CGGAGCTTCA ACGGCTCGGC GCGGACATCC 
701 GCCTCGAAAC GCGCGTATGC CGTCTGAACA CCCTCCCGGA CGGAAAAGTC 
751 CTCGTCAACG GCGAAGCCTT CGATGCCGCC ATACTTGCCA CCGCGCCCTA 
801 CCACGCCGCC GCGCTCCTGC CCGAAGGCAC GCCCGAACAC GTTCAGACGG 
851 CATATCAAAA CCTTCGCTAC CACGCCATCA CCACCGTCTA TCTGCGCTAC 
901 GCCGAACCCG TCCGcCTGCc CGCCCCGCTG ACcGGCATtg CCGAcggcAC 
951 ggcaCaatgG CTGCTTTgcc cgGGGCAGGC tccggactgc CcccaaAacg 

1001 aagTCTCCGC cGTCAttagc GTTTCCGAcc GCGtcggcgC Gtttgcaaac 

1051 cga . . . 

This corresponds to the amino acid sequence <SEQ ID 3014 ORF 997. ng>: 

g9 9 7 . pep (partial ) 

1 MMNTPHPRPK IAVIGAGWAG LSAAVTLA RH ADVTLFEAGR QAGGRARTLA 

51 GNTDGFGFLD NGQHILLGAY RGVLRLMKTI GSDPRAAFLR VPLHWHMHGG 

101 LQFR ALPLFA PLHILGGVLL A RRVPSAFKA KLLADMSDLQ KSARLGQPDT 

151 TVAQWLKQRN VPRAAVMQFW QPLVWGALNT PLETASLRVL CNVLSDGVLT 

201 KKSGSDYLLP KQDLGAIVAE PALAELQRLG ADIRLETRVC RLNTLPDGKV 

251 LVNGEAFDAA ILATAPYHAA ALLPEGTPEH VQTAYQNLRY HAITTVYLRY 

3 01 AEPVRLPAPL TGIADGTAQW LLCPGQAPDC PQNEVSAVIS VSDRVGAFAN 

351 R 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 301 5>: 

m997 . seq 

1 ATGATGAACA CGCCGCATCC GCGCCCGAAA ATCGCCGTCA TCGGCGCAGG 

51 CTGGGCAGGA CTGTCCGCCG CCGTCACCTT GGCGCGGCAC GCCGACGTTA 

101 CCCTGTTTGA AGCCGGCCGG CAGGCGGGCG GCAGGGCGCG CACACTGGCC 

151 GGAAATACCG ACGGTTTCGG TTTTTTGGAC AACGGGCAGC ACATTTTGCT 

201 CGGCGCATAC CGGGGCGTGT TGCGCCTGAT GAA." " "CATC GGTTCGGATC 

2 51 CCCGTGCCGC CTTTTTGCGC GTACCGCTGC ACTGGCATAT GCACGGCGGT 
301 TTGCAGTTCC GCGCCCTCCC CCTGCCCGCG CCGCTGCATA TTTTGGGCGG 

3 51 CGTGCTGCTT GCCCGGCGTG CACCGACTGC ATTCAAAGCC AAACTGCTTG 

4 01 CCGATATGTC CGATTTGCAG AAGTCCGCAC GCCTCGGACA GCCCGACACG 
4 51 ACAGTGGCGC AATGGCTGAA ACAGCGGAAC GTGCCGCGTG CCGCCGTGAT 
501 GCAGTTTTGG CAGCCCTTGG TTTGGGGCGC GCTCAACACG CCTTTGGAAA 



WO 99/57280 



PCT/US99/09346 



1417 



551 CCGCAAGCCT GCGCGTGTTG TGCAA^TTT TGTCCGACGG CGTGCTGACG 

601 AAAAAATCCG GCAGCGACTA TCTCCTACCC AAGCAGGATT TGGGCGCAAT 

651 CGTCGCCGAA CCCGCCTTGG CGGATCTTCA ACGGCTCGGC GCGGACATCC 

701 GCCTCGAAAC GCGCGTATGC CGTCTGAACA CCCTCCCGGA CGGGAAAGTG 

751 CTCGTCAACG GCGAAGCTTT CGATGCCGCC GTCCCCGCCA CCGCGCCCTA 

801 CCACGCCGCC GCGCTCCTGC CCGAAGGCAC GCCCGAACAC GTTCAGACGG 

851 CATATCAAAA CCTT'^GCTAC CACGCCATCA CCACCGTCTA TCTGCGCTAC 

901 GCCGAACCCG TCCGCCTGCC CGCCCCGCTG ACCGGCCTTG CCGACGGCAC 

951 GGTGCAATGG CTGCTTTGCC GGGGCAGGCT CGGACTGCCT GAAAACGAAG 

1001 TGTCCGCCGT CATCAGCGTT TCCGACCGCG TCGGCGCGTT TGCAAACCGG 

1051 GCGTGGGCGG ACAAAGCCCA CGCCGACCTC AAACGCATCC TTCCGCATTT 

1101 GGGCGAACCC GAAGCCGTGC GCGTCATCAC CGAAAAACGC GCCACAACCG 

1151 CAGCCGATGC CCCGCCGCCG GACTTGTCGT GGTTGCACCG GCACCGCATC 

1201 TTCCCCGCCG GCGACTACCT CCACCCGGAC TACCCCGCCA CGCTCGAAGC 

1251 CGCCGTACAA TCAGGTTTCG CGTCGGCGGA AGCCTGCCTG CAAAGC ~TGA 

1301 GCGATGCCGT CTGA 



This corresponds to the amino acid sequence <SEQ ID 3016; ORF 997>: 

m997 .pep 

1 MMNTPHPRPK IAVIGAGWAG L5AAVTLA RH ADVTLFEAGR QAGGRARTLA 

51 GNTDGFGFLD NGQHI LLGAY RGVLRLMKTI GSDPRAAFLR VPLHWHMHGG 

101 LQFR ALPLPA PLHI LGGVLL A RRAPTAFKA KLLADMSDLQ KSARLGQPDT 

151 TVAOWLKORN VPRAAVMQFW QPLVWGALNT PLETASLRVL CNVLSDGVLT 

201 KKSGSDYLLP KQDLGAI VAE PALADLQRLG ADIRLETRVC RLNTLPDGKV 

251 LVNGEAFDAA VPATAPYHAA ALLPEGTPEH VQTAYQNLRY HAITTVYLRY 

301 AEPVRLPAPL TGLADGTVQW LLCRGRLGLP ENEVSAVISV SDRVGAFANR 

351 AWADKAHADL KRI LPHLGEP EAVRVITEKR ATTAADAPPP DLSWLHRHRI 

401 FPAGDYLHPD YPATLEAAVQ SGFASAEACL QSLSDAV* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. gonorrhoeae 

ORF 997 shows 96.0% identity over a 351 aa overlap with a predicted ORF (ORF 997) from 
N. gonorrhoeae 



g997/m997 96.0% identity in 351 aa overlap 



10 20 30 40 50 60 

g997 . pep MMNTPHPRPKIAVIGAGWAGLSAAVTLARHADVTLFEAGRQAGGRARTLAGNTDGFGFLD 
I ! I I I I t I I I I I I I 1 I I I I I I I I I I I M I I I I I I M I I i I I 1 I I I I f I I I I I I I I I I I j I 
m997 MMNTPHPRPKIAVIGAGWAGLSAAVTLARHADVTLFEAGRQAGGRARTLAGNTDGFGFLD 

10 20 30 40 50 60 

70 80 90 100 110 120 

g997 . pep NGQHI LLGAYRGVLRLMKTIGSDPRAAFLRVPLHWHMHGGLQFRALPLPAPLH I LGGVLL 

I I I I I I t 1 I I M I i I I ! ! I I I I 1 I I ! I I i I I I I I I I I ! ! 1 I I j ! ! I i I | | I I j I I | i | | i 
m997 NGQHI LLGAYRGVLRLMKT I GSDPRAAFLRVPLHWHMHGGLQFRALPLPAPLH I LGGVLL 

70 80 90 100 110 120 



130 140 150 160 170 180 

g997 . pep ARRVPSAFKAKLLADMSDLQKSARLGQPDTTVAQWLKQRNVPRAAVMQFWQPLVWGALNT 
I I I : I : I ! I 1 I I I 1 I 1 i I I N ! I 1 I ! I ! I I I ! I I I 1 I I 1 I I I I I I I I ! ! I ! I I I ! ! I 1 I 1 
m997 ARRAPTAFKAKLLADMSDLQKSARLGQPDTTVAQWLKQRNVPRAAVMQFWQPLVWGALNT 

130 140 150 160 170 180 

190 200 210 220 230 240 

g997 . pep PLETASLRVLCNVLSDGVLTKKSGSDYLLPKQDLGAIVAEPALAELQRLGADI RLETRVC 

I I I t I I I I I I I I t M I I I I I I I I I I t I I I I I I I I ! I I I I I I M I : t I ! I I I i I II i I I I I 
m997 PLETASLRVLCNVLSDGVLTKKSGSDYLLPKQDLGAIVAEPALADLQRLGADI RLETRVC 

190 200 210 220 230 240 



250 260 270 280 290 300 

g997 . pep RLNTLPDGKVLVNGEAFDAAILATAPYHAAALLPEGTPEHVQTAYQNLRYHAITTVYLRY 
I I I ! I I I I I I I I I f I I I I I I : I I ! I I ! I I I I I I I I I I I I I I 1 I I I i I I i I I i I | 1 | | | | 
m997 RLNTLPDGKVLVNGEAFDAAVPATAPYHAAALLPEGTPEHVQTAYQNLRYHAITTVYLRY 

250 260 270 280 290 300 

310 320 330 340 350 

g997 .pep AEPVRLPAPLTGIADGTAQWLLCPGQAPDCPQNEVSAVISVSDRVGAFANR 
i M i j I i I I I I I : 1 I I t : I I I I ! I : ! : i ! ! I I I I I I I I I I i I ! I ! I 
Hi997 AEPVRLPAPLTGLADGTVQWLLCRGRL-GLPENEVSAVI SVSDRVGAFANRAWADKAHAD 

310 320 330 340 350 
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The following partial DNA sequence was identified in N. meningitidis <SEQ ID 301 7>: 

a997 . seq 

1 ATGATGAACA CGCCGCATCC GCGCCCGAAA ATCGCCGTCA TCGGCGCAGG 

51 CTGGGCCGGC TTGTCCGCCG CCGTTACCTT GGCGCGGCAC GCCGACGTTA 

101 CCCTGTTTGA AGCCGGCCGG CAGGCGGGCG GCAGGGCGCG CGCACTGGCC 

151 GGAAATACCG ACGGTTTCGG TTTTTTGGAC AACGGGCAGC ATATTTTACT 

201 CGGCGCATAC CGGGGCGTGT TGCGCCTGAT GAAAACCATC GGTTCAGACC 

251 CCCATGCCGC CTTTTTGCGC GTACCGCTGC ACTGGCATAT GCACGGCGGT 

301 TTGCAGTTCC GCGCCCTCCC CCTGCCCGCG CCCCTGCATA TTTTGGGCGG 

351 CGTGCTGCTT GCCCGGCGCG TACCGTCCGC ATTCAAAGCC AAACTGCT7G 

401 CCGATATGTC CGATTTGCAG AAGTCCGCAC GCCTCGGACA GCCCGACACG 

4 51 ACAGTGGCGC AATGGCTGAA ACAGCGGAAC GTGCCGCGTG CCG3CGTAAT 

501 GCAGTTTTGG CAGCCCTTGG TTTGGGGCGC GCTCAACACG CCTTTGGAAA 

551 CCGCAAGCCT GCGCGTGTTG TGCAACGTTT TGTCCGACGG CGTGCTGACG 

601 AAAAAATCCG GCAGCGACTA TCTCCTACCC AAACAGGATT TGGGCGCAAT 

651 CGTCGCCGAA CCCGCCTTGG CGGAGCTTCA ACGGCTCGGC GCGGACATCC 

701 GCCTCGAAAC GCGCATATGC CGTCTGAACA CCCTCCCGGA CGGGAAAGTG 

751 CTCGTCAACG GCGAACCTTT CGATGCCGCC GTCCCCGCCA CCGCGCCCTA 

801 CCACGCCGCC GCGCTCCTGC CCGAAGGCAC GCCCGAACAC GTTCAGACGG 

351 CATATCAAAA CCTTCGCTAT CACGCCATCA CCACCGTCTA TC^GCGCTAT 

901 GCCGAACCCG TCCGCTTGCC TGCCCCGCTG ACCGGACTTG CCoACGGCAC 

951 GGTGCAATGG CTGCTTTGCC GGGGCAGGCT CGGACTGCCT GAAAACGAAG 

1001 TGTCCGCCGT CATCAGCGTT TCCGACCGCG TCGGCGCGTT TGCAAACCGG 

1051 GCGTGGGCGG ACAAAGTTCA CGCCGACCTC AAACGCATCC TTCCGCATTT 

1101 GGGCGAACCC GAAGCCGTGC GCGTCATCAC CGAAAAACGC GCCACAACCG 

1151 CAGCCGATGC CCCGCCGCCG GATTTGTCGT GGTTGCACCG GCACCGCATC 

1201 TTCCCCGCCG GCGACTACCT CCACCCAGAC TACCCCGCCA CGCTCGAAGC 

1251 CGCCGTACAA TCAGGTTTCG CGTCGGCGGA AGCCTGCCTG CAAAGCCTGA 

1301 GCGATGCCGT CTGA 

This corresponds to the amino acid sequence <SEQ ID 3018; ORF 997. a>: 

a99*7 .pep 

1 MMNTPHFRPK IAVIGAGWAG LSAAVTLA RH ADVTLFEAGR QAGGRARALA 

51 GNTDGFGFLD NGQHILLGAY RGVLRLMKTI GSDPHAAFLR VPLHWHMHGG 

101 LQF RALPLPA PLH1LGGVLL A RRVPSAFKA KLLADMSDLQ KSARLGQPD? 

151 TVAQWLKQRN VPRAAVMQFW QPLVWGALNT PLETASLRVL CMVLSDGVLT 

201 KKSGSDYLLP KQDLGAIVAE PALAELQRLG ADIRLETRIC RLNTLPDGKV 

251 LVNGEPFDAA VPATAPYHAA ALLPEGTPEH VQTAYQNLRY HAITTVYLRY 

301 AEPVRLPAPL TGLADGTVQW LLCRGRLGLP ENEVSAVISV SDRVGAFANR 

351 AWADKVHADL KRILPHLGEP EAVRVITEKR ATTAADAPPP DLSWLHRHRI 
4 01 FPAGDYLHPD YPATLEAAVQ SGFAS^EACL QSLSDAV* 

Computer analysis of this amino acid sequence gave the following results: 
Homology with a predicted ORF from N. meningitidis 

ORF 997 shows 98.2% identity over a 437 aa overlap with a predicted ORF (ORF 997) from 
N. meningitidis 

a997/m997 98.2% identity in 437 aa overlap 

10 20 30 40 50 60 

a997 . pep MMNTPHPRPKI AVIGAGWAGLSAAVTLARHADVTLFEAGRQAGGRARALAGNTDGFGFLD 

1 I ! I I I I I I I I I I! I I I I I I I i M I I I I I I t I I I I I I I I I I I I 1 I I t : I I I I I I I 

m997 MMKTPHPRPKIAVIGAGWAGLSAAVTLARHADVTLFEAGROAGGRARTLAGMTDGFGFLD 

10 20 30 40 50 60 

70 80 90 100 110 120 

a997 .pep NGQHILLGAYRGVLRLMKT1GSDPHAAFLRVPLHWHMHGGLQFRALPLPAPLHILGGVLL 
I I I I I I I f I i I I I I I I f t t I ! I I I : I I I I I I I I I f I f ! I I I I I I I I I I N I I i I i I I I I ! 
m997 NGQHILLGAYRGVLRLMKTIGSDPRAAFLRVPLHWHMHGGLOFRALPLPAPLHILGGVLL 
70 80 90 100 110 120 

130 140 150 160 170 160 

a997 . pep ARRVPSAFKAKLLADMSDLQKSARLGOPDTTVAQWLKQRNVPRAAVMQFWQPLVWGALNT 
I I I : I : I I t I I I I I I I f I I I I I ! I I If I i I i I I I I I i ! M I I i I I I I M I I I I I I 1 I t I I 
m997 ARRAPTAFKAKLLADMSDLQKSARLGQPDTTVAQWLKORNVPRAAVMQFWQPLVWG'iLNT 

130 140 150 160 170 180 

190 200 210 220 230 240 

a997 . pep PLETASLRVLCNVLSDGVLTKKSGSDYLLPKQDLGAI VAEPALAELQRLGADIRLETRIC 

I 1 I I I I I I i i 1 II I i I I I i I I I I M I t I I II 1 ) I I t I t I t 11 M : I t I II I 1 II I ! t I : i 
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m 9 97 PLETASLRVLCNVLSDGVLTKKSGSDYLLPKQDLGAI VAEPALADLQRLGADIRLETRVC 

130 200 210 220 230 240 

250 260 270 280 290 300 

a997 .pep RLNTLPDGKVLVNGEPFDAAVPATAPYHAAALLPEGTPEHVQTAYQNLRYHAITTVYLRY 
I ! j I I I I I I I I I I I I I I ! I I I I I ! i 1 I I I I I I I I t i I I I ! I I ! I I M I I I ! i ) I I I M I 
m9 9 7 RLNTLPDGKVLVNGEAFDAAVPATAPYHAAALLPEGTPEHVOTAYONLRYHAITTVYLRY 

250 260 270 280 290 300 

310 320 330 340 350 360 

a997 .pep AEPVRLPAPLTGLADGTVQWLLCRGRLGLPENEVSAVISVS DRVGAFANRAWADKVHADL 

I I ! i I ! I I I I I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I [ 11 I ! I I f I I I t I : I I 1 I 
m997 AEPVRLPAPLTGLADGTVQWLLCRGRLGLPENEVSAVI SVSDRVGAFANRAWADKAKADL 

310 320 330 340 350 360 

370 380 390 400 410 420 

a9 97 .pep KRI LPHLGEPEAVRVITEKRATTAADAPPPDLSWLHRHRI FPAGDYLHPDYPATLEAAVQ 

[ t I I ( 1 I I I I I I I I I I 1 I I I I I M I I i M I I I I I I I I I I i I I I I ! i I I I I I I I I I 1 1 i I I 
m997 KRI LPHLGEPEAVRVITEKRATTAADAPPPDLSWLHRHRI FPAGDYLHPDYPATLEAAVQ 

370 380 3y. 400 410 420 

430 

a997.pep SGFASAEACLQSLSDAVX 

I 1 I i i i I i I I i I I i I I i I 

m997 SGFASAEACLQSLSDAVX 
430 



g999.seq Not found yet 
g999.pep Not found yet 

The following partial DNA sequence was identified in N. meningitidis <SEQ ID 301 9>: 

m999 . seq 

1 ATGAATATGA 

51 AGCCTGCAAC 

101 GTATCCAGGC 

151 TATCTCATCA 

2 01 AATCCATAAT 
251 TGGTAATGGA 
301 ATTAGAGCTA 

3 51 ACAAAATCTA 
401 TTCTGTCTTT 

4 51 CAACTTTTTA 
501 AGCAACAGCG 
551 TTTTTGAAAA 
601 TAA 

This corresponds to the amino acid sequence <SEQ ID 3020; ORF 999>: 

m999.pep 

1 MNMKKLISAI CVSIVLSA CN QQSKTAQAEE PVQSIQAADC TAPMDITVEQ 

51 YLINLEQAFK TQNVSTKIHN KNI VKTDCGY DLTLVMDFGA IALKLDEQQK 

101 IRAISVGYIL KTDGEKGQNL VNNAINGLHS IQAVLSLTTT DKLGESEAGK 

■ 151 QLFTALTEVV KESNQTGATA QKDVPADGIL YSVVFEKETN TIAIIGRKQP 



a999.seq Not found yet 
a999.pep Not found yet 



AAAAATTGAT 
CAACAATCAA 
TGCTGATTGT 
ATTTGGAGCA 
AAAAATATTG 
TTTTGGGGCG 
TCTCAGTAGG 
GTCAATAATG 
AACTACCACA 
CAGCTTTAAC 
CAAAAAGACG 
AGAAACAAAC 



TTCCGCAATT 
AAAC^ ?? 
ACCGCCCCAA 
AGCATTTAAA 
TCAAGACCGA 
ATTGCGCTCA 
CTACATTTTA 
CCATAAATGG 
GACAAATTGG 
CGAAGTCGTC 
TTCCGGCAGA 
ACCATTGCAA 



TGTGTTTCAA 
AGC" j^AGAA 
TGGACATCAC 
ACTCAGAACG 
TTGTGGTTAT 
AACTGGACGA 
AAAACCGACG 
ATTACACAGT 
GCGAATCGGA 
AAAGAATCCA 
TGGTATTTTA 
TAATCGGCAG 



TTGTTTTATC 
CCTGTCCAAA 
AGTTGAACAA 
TCTCAACAAA 
GACCTTACTT 
GCAGCAAAAA 
GAGAGAAAGG 
ATTCAGGCAG 
AGCAGGAAAA 
ATCAGACAGG 
TATAGCGTTG 
AAAACAACCC 



The foregoing examples are intended to illustrate but not to limit the invention. 
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1 . A protein comprising a fragment of an amino acid sequence from SEQ ID 2790 
wherein said fragment comprises at least 7 amino acids from said sequence. 

2. A protein comprising an amino acid sequence selected from the group consisting 
of even numbered SEQ IDs from SEQ ID number 2 through SEQ ID number 3020. 

3. A protein having 50% or greater homology to a protein according to claim 1. 

4. A protein comprising a fragment of an amino acid sequence selected from the 
group consisting of even numbered SEQ IDs from SEQ ID number 2 through SEQ ID number 
3070, wherein said fragment comprises 7 or more consecutive amino acids from said 
sequence. 

5. An antibody which binds to a protein according to any one of claims 1 to 3. 

6. A nucleic acid molecule which encodes a protein according to any one of claims 1 

to 3. 

7. A nucleic acid molecule according to claim 5, comprising a nucleotide sequence 
selected from the group consisting of odd numbered SEQ IDs from SEQ ID number 1 through 
SEQ ID number 3019. 

S. A nucleic acid molecule comprising a fragment of a nucleotide sequence selected 
from the group consisting of odd numbered SEQ IDs from SEQ ID number 1 through SEQ ID 
number 3019, wherein said fragment comprises 10 or more consecutive nucleotides from said 
sequence. 

9. A nucleic acid molecule comprising a nucleotide sequence complementary to a 
nucleic acid molecule according to claim 5. 

10. A nucleic acid molecule comprising a nucleotide sequence complementary to a 
nucleic acid molecule according to claim 6. 

1 1. A nucleic acid molecule comprising a nucleotide sequence complementary to a 
nucleic acid molecule according to claim 7. 

12. A composition comprising a protein, a nucleic acid molecule, or an antibody 
according to any preceding claim. 

13. A composition according to claim 1 1 being a vaccine composition or a diagnostic 
composition. 

14. A composition according to claim 1 1 for use as a pharmaceutical. 

15. The use of a composition according to claim 1 1 in the manufacture of a 
medicament for the treatment or prevention of infection due to Neisserial bacteria. 
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16. A composition comprising a protein of claim 1 wherein said composition is 
immunogenic. 

1 7. A composition comprising a protein of claim 2 wherein said composition is 
immunogenic. 

18. A composition comprising a protein of claim 3 wherein said composition is 
immunogenic. 
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A) PURIFICATION 

Ml 279 
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Fig. 2 



B) WE STERN BLOT 

TP OMV 





E) ELISA assay: positive 



279 

The predicted gene 279 was cloned in pGex vector and expressed in E. coli. The product of 
protein expression and purification was analyzed by SDS-PAGE. In panel A) is shown the 
analysis of 279-GST purification. Mice were immunized with the purified 279-GST and sera 
were used for Western blot analysis (panel B), FACS analysis (panel C), bactericidal assay 
(panel D), and ELISA assay (panel E). Results show that protein 279 is a surface-exposed 
protein. Symbols: Ml, molecular weight marker; TP, N. meningitidis total protein extract, 
OMV, N. meningitidis outer membrane vescicle preparation. Arrows indicate the position of 
the main recombinant protein product (A) and the N. meningitidis immunoreactive band (B) 
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Fig. 3 

576 (27.8 kDa) 



A) PURIFICATION B) WESTERN BLOT 

Ml 576 TPOMV 





E) ELISA assay: positive 



576 

The predicted gene 576 was cloned in pGex vector and expressed in E. coli. The product of 
protein purification was analyzed by SDS-PAGE. In panel A) is shown the analysis of 576- 
GST fusion protein purification. Mice were immunized with the purified 576-GST and sera 
were used for Western blot (panel B), FACS analysis (panel C), bactericidal assay (panel D), 
and ELISA assay (panel E). Results show that 576 is a surface-exposed protein. Symbols: Ml, 
molecular weight marker; TP, M memngitid :( - total protein extract; OMV, N. meningitidis 
outer membrane vescicle preparation. Arrows indicate the position of the main recombinant 
protein product (A) and the N, meningitidis irnmunoreactive band (B). 
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519(33kDa) Fi 9" 4 

A) PURIFICATION B) WESTERN BLOT 

Ml 519 TP OMV 




E) ELISA assay: positive 



519 

The predicted gene 579 was cloned in pET vector and expressed in £. coli. The product of 
protein purification was analyzed by SDS-PAGE, In panel A) is shown the analysis of 519- 
His fusion protein purification. Mice were immunized with the purified 519-His and sera were 
used for Western blot (panel B), FACS analysis (pane! C), bactericidal assay (panel D), and 
ELISA assay (panel E). Results show that 519 is a surface-exposed protein. Symbols: Ml, 
molecular weight marker; TP, N. meningitidis total protein extract; OMV, N. meningitidis 
outer membrane vesicle preparation. Arrows indicate the position of the main recombinant 
protein product (A) and the N. meningitidis immunoreactive band (B). 
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121 (40 kDa) 

A) PURIFICATION B) WESTERN BLOT 

Ml 121 TP OMV 




121 

The predicted gene 121 was cloned in pET vector and expressed in E. coli. The product of protein 
purification was analyzed by SDS-PAGE. In panel A) is shown the analysis of 121 -His fusion 
protein purification. Mice were immunized with the purified 121 -His and sera were used for 
Western blot analysis (panel B), FACS analysis (panel C), bactericidal assay (panel D), and ELISA 
assay (panel E). Results show that 121 is a surface-exposed protein. Symbols: Ml, molecular 
weight marker; TP, N. meningitidis total protein extract; OMV, N. meningitidis outer membrane 
vescicle preparation. Arrows indicate the position of the main recombinant protein product (A) and 
the N. meningitidis immunoreactive band (B). 

Fig. 5 



09/ 674546 



WO 99/57280 

128 (101 kDa) 



A) PURIFICATION 

Ml 128 
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B) WESTERN BLOT 

TP OMV 





D) BACTERICIDAL ASSAY 
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E) ELISA assay: positive 



128 

The predicted gene 128 was cloned in pET vector and expressed in E. coll. The product of protein 
purification was analyzed by SDS-PAGE. In panel A) is shown the analysis of 128-His purification. 
Mice were immunized with the purified 128-His and sera were used for Western blot analysis (panel 
B), FACS analysis (panel C), bactericidal assay (panel D) and ELISA assay (panel E). Results show 
that 128 is a surface-exposed protein. Symbols: Ml, molecular weight marker; TP, A ; meningitidis 
total protein extract; OMV, N. meningitidis outer membrane vesicle preparation. Arrows indicate 
the position of the main recombinant protein product (A) and the N. meningitidis immunoreactive 
band (B). 
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A) PURIFICATION B) WESTERN BLOT 

Ml 206 TPOMV 





Si 



3S kDa 




E) ELISA assay: positive 



206 

The predicted gene 206 was cloned in pET vector and expressed in E. coli. The product of protein 
purification was analyzed by SDS-PAGE. In panel A) is shown the analysis of 206-His purification. 
Mice were immunized with the purified 206-His and sera were used for Western blot analysis (panel 
B). It is worthnoting that the immunoreactive band in protein extracts from meningococcus is 38 
kDa instead of 17 kDa (panel A). To gain information on the nature of this antibody staining we 
expressed ORF 206 in E. coli without the His-tag and including the predicted leader peptide. 
Western blot analysis on total protein extracts from E. coli expressing this native form of the 206 
protein showed a recative band at a position of 38 kDa, as observed in meningococcus. We 
conclude that the 38 kDa band in panel B) is specific and that anti-206 antibodies, likely recognize a 
multimeric protein complex. In panel C is shown the FACS analysis, in panel D the bactericidal 
assay, and in panel E) the ELISA assay. Results show that 206 is a surface-exposed protein. 
Symbols: Ml, molecular weight marker; TP, N. meningitidis total protein extract; OMV, N. 
meningitidis outer membrane vesicle preparation. Arrows indicate the position of the main 
recombinant protein product (A) and the N. meningitidis immunoreactive band (B). 
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287 

The predicted gene 287 was cloned in pGex vector and expressed in E. coli. The product of 
protein purification was analyzed by SDS-PAGE. In panel A) is shown the analysis cf 287- 
GST fusion protein purification. Mice were immunized with the purified 287-GST and sera 
were used for FACS analysis (panel B), bactericidal assay (panel C), and ELISA assay (panel 
D). Results show that 287 is a surface-exposed protein. Symbols: Ml, molecular weight 
marker. Arrow indicates the position of the main recombinant protein product (A). 
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406 

The predicted gene 406 was cloned in pET vector and expressed in E. coli. The product of 
protein purification was analyzed by SDS-PAGE. In panel A) is shown the analysis of 406- 
His fusion protein purification. Mice were immunized with the purified 406-His and sera were 
used for Western blot analysis (panel B), FACS analysis (panel C), bactericidal assay (panel 
D), and ELISA assay (panel E). Results show that 406 is a surface-exposed protein. Symbols: 
Ml, molecular weight marker; TP, N. meningitidis total protein extract; OMV, N. meningitidis 
outer membrane vescicle preparation. Arrows indicate the position of the main recombinant 
protein product (A) and the N. meningitidis immunoreactive band (B). 



09/ 674546 



WO 99/57280 PCT/US 99/0934 6 

9/30 

919 

Hydrophilicity Plot, Antigenic Index and AMPHI Regions 



i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — ] — i — ] 

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 

4.5~1 




-1.70_J 

~~ T" i~T ~ " ; j- ; ■ I AMPHI Regions- AMPHI 



Fig. 10 
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Hvdrophilicity Plot. Antigenic Index and AMPHI Regions 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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Fig. 12 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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Fig. 14 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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Fig. 15 
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Hvdrophilicity Plot Antigenic Index and AM PHI Regions 
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Fig. 16 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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Hydrophilicity Plot, Antigenic Index and AMPHI Regions 
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MQHIFKRAMGINLPRTSAEQARMGTPVARSELQPGDMVFFRTLGGSRISHVGLnGNNRF 
MQH IFKRAMG INLPRTS AEQARMGTP VAR SELQPGDMVFFRTLGGSRI SHVGLY IGNNRF 
MQH I FKRAMGI N LP RTS AEQARMGTP VAR S ELQPG DMVFFRTLGGSRI S HVGLYIGNNRF 
MQH 1 FKRAMG INLPRTS AEQARMGTP VAR SELQPGDMVFFRTLGGSRI SHVGLY IGNNRF 
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MQHIFKRAMGINLPRTS AEQARMGTP V AR SE LQPGDMVFFRTLGGSR I S HVGL Y I GNNR F 
MQH I FKRAMG INLPRTS AEQARMGTP VARSELQPGDMVFFRTLGGSRIS HVGLYIGNNRF 
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MKPLILGLAAJJlQLS ACQ VQK APDFD YTS FKESKP AS I LVVP PLNESPD VNGTWGjiLASTl 

mkplilglaavlalsacqvqkapdfdyt2fkeskpasilvvpplnespdvngtwg*last 
mkp lilglaavlals acq vgkapdgd ytsfkeskp as ilwpplnespdvngtwg&last 

MKP LI LGLAA VLALSACQVgKAP DBD YTS FKESKP AS 2 L WPP LNES PD VNGTWG'^LAST 
MKPLILGLAAVLALSACQV^KAPDQDYTS FKESKP AS I LVVP PLNESPD VNGTWGVL AST 
MKP LILGLAAVLALS ACQ VQKAPDFD YTSFKESKP AS I LWPP LNESPDVNGTWGVLAST 
MKPLI LGL AAVL ALS ACQ VQKAPDFD YTS FKESKP AS IL WPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQ VQKAPDFD YTS FKESKP AS I LVVP P LNESPDVNGTWGVLAST 
MKP LI LGL AAVL ALS ACQVQK APDFDYTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
MKP LILGLAAVLALS ACQ VQKAPDFD YTSFKESKP AS I L WPP LNESPDVNGTWGVLAST 
MKP L I LGL AAVL ALS ACQ VQKAPDFD YTS FKESKP AS I LVVPPLNES PDVNGTWGVLAST 
MKP LILGLAAVLALS ACQ VQKAPDFD YTSFKESKP AS I LVVP P LNESPDVNGTWGVLAST 
MKP LI LGLAA VL ALS ACQ VQK AP DFD YTS FKESKP AS I L WPP LNESPDVNGTWGVLAST 
MKP LILGLAAVLALS ACQ VQKAPDFD YTSFKESKP AS I L WPP LNESPDVNGTWGVLAST 
MKP LILGLAAVLALS ACQ VQKAPDFD YTSFKESKP AS I LVVPP LNESPDVNGTWGVLAST 
MKP L I LGLAAVL ALS ACQVQKAPDFD YTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQ VQK APDFDYTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQ VQKAPDFD YTSFKESKP AS I LWPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQ VQK APDFDYTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQ VQK APDFDYTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
MKP LILGLAAVL ALS ACQVQjfcAPDFD YTS FKESKP AS ILWPP LNESPDVNGTWGVLAST 
MKP LI LGLAA VLALSACQVQKAPITFD YTSFKESKP AS I LVVP PLNESPD VNGTWGVL AST 
MKP LI LGL AAVL ALS ACQ VQKAPDFD YTSFKESKP AS I LWPP LNESPDVNGTWGVLAST 
MKP LI LGLAAVL ALS ACQVQKAPDFDYTSFKESKPAS I LWPP LNESPDVNGTWGVLAST 
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KEIPLDVP SQVCnVRWNTQLTVDGI I YFQVTDP KLAS YGS SNY I MAITQLAQTTLRSVIG 
KE IPLD VP SQ VC I TRDNTQLTVDGI I YFQVTDPKLAS YGS SNY I MAI TQLAQTTLRS VI G 
KE I PLDVPSQ VC I TRDNTQLTVDGI I YFQVTDPKLAS YGS SNY I MA I TQLAQTTLRS VIG 
KEIPLDVP SQVC I TRDNTQLTVDGI I YFQVTDPKLAS YGS SNY I MAI TQLAQTTLRSVIG 
KE IPLD VPS QVC I TRDNTQLTVDG I I YFQVTDPKL AS YGSSNY I MAITQLAQTTLRSVIG 
KE I PLD VP SQVC I TRDNTQLTVDGI I YFQVTDP KLAS YGS SNY IMAI TQLAQTTLRSVIG 
KE I P LD VP S QVC I TRDNTQLTVDG I I YFQVTDPKL AS YGSSNY IMAI TQLAQTTLRS VI G 
KE IPLD VP S QVC I TRDNTQLTVDG 1 1 YFQVTDPKL AS YGS SNY I MAITQLAQTTLRSVIG 
KE IPLD VP S QVC 1 TRDNTQLTVDG 1 1 YFQVTDPKLAS YGS SNY I MA I TQLAQTTLRS VIG 
KE IPLD VP S QVC I TRDNTQLTVDG 1 1 YFQVTD PKLAS YGS SNY IMAI TQLAQTTLRS VI G 
KEIPLDVPSQVC I TRDNTQLTVDGI I YFQVTDPKLAS YGSSNY I MAITQLAQTTLRSVIG 
KE IPLD VP S QVC I TRDNTQLTVDG 1 1 YFQVTDP KLAS YGS SNYIMAI TQLAQTTLRS VIG 
KE IPLD VPS QVC I TRDNTQLTVDG I I YFQVTDPKLAS YGS SNY IMAI TQL AQTTLRSVI G 
KEIPLDVP SQVC ITRDNTQLTVDGI I YFQVTDPKI/AS YGS SNY IMAI TQLAQTTLRSVIG 
KEIPLDVPSQVC I TRDNTQLTVDGI I YFQVTDPKLAS YGS SNY I MAITQLAQTTLRSVIG 
KEIPLDVPSQVC I TRDNTQLTVDG I I YFQVTDPKLAS YGS SNY IMAI TQL AQTTLRSVI G 
KE IP LD VPS QVCITRDNTQLTVDGI I YFQVTDPKLAS YGSSNY IMAI TQLAQTTLRSVIG 
KE I PLD VP SQVC I TRDNTQLTVDG 1 1 YFQVTDP KLAS YGS SNY I MAI TQLAQTTLRS VIG 
KE I PLD VP SQVC I TRDNTQLTVDG 1 1 YFQVTDPKLAS YGS SNY IMAI TQLAQTTLRSVIG 
KE IPLD VP SQVC I TRDNTQLTVDG 1 1 YFQVTDPKLAS YGS SNY IMAI TQLAQTTLRSVIG 
KEIPLDVP SQVC I TRDNTQLTVDG I I YFQVTDPKLAS YGS SNY IMAI TQLAQTTLRSVIG 
KE I PLD VP S QVC I TRDNTQLTVDGI I YFQVTDPKLAS YGS SNY IMAI TQLAQTTLRSVIG 
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